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FOREWORD 





After a seven years’ course in Arithmetic in the public schools, 
the average pupil, according to business men who have to employ 
the product of our schools, and to Inspectors’ Reports, is said to 
be unreliable and inaccurate in the simplest calculations involv¬ 
ing addition, subtraction, multiplication and division. Were a 
careful survey made, these findings, we fear, would be upheld; 
nor would the pupils appear to better advantage were they asked 

% • V) 9 

to do simple problems involving reasoning where they have not 

% 

been taught to memorize the rule for their solution. 

Teachers generally recognize that the results obtained hardly 
justify the amount of time devoted to this subject, and are anxious 
for methods which will better equip their pupils to be absolutely 
accurate in simple calculations of every-day life. They should be 
able to apply their knowledge of Arithmetic readily to the solution 
of the problems which arise in civic, industrial and commercial 
affairs, as well as forming a basis for more advanced work in mathe¬ 
matics for all 

Public School. 

There are three main reasons for such meagre attainments in 
this most important subject : 

1. Lack of interest .—As we go through life we gather very little 
information. about those things in which we are not interested. 
Comparatively few men take any interest in astronomy because 
affairs nearer home absorb their attention. If we were to open a 
magazine for a pleasant evening’s reading and were confronted with 
a page of figures, in nicely balanced rows, and the only words on the 
page were a suggestion to add up these figures for practice, that page 
would entice us for only about a fraction of a second. And the appal- 

ling monotony of riveting the attention on bare figures which suggest 

% 

no personal interest, is even less endurable to a child than to an 

adult. : 

2. Inaccuracy .—This is due to the fact that the number-power of 


who desire to continue their education beyond the 

• 4 • * 90 . 
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the pupils has not been developed. Senior grade pupils have been 
allowed to use junior grade methods. They rely on a pencil as a 
cripple does on a crutch. They employ any method to get an answer, 
and all too often use the primitive methods that should have long 
been discarded or often never used at all: multiplying in two rows 
when multiplying by 12; dividing by 12 or 30 by long division; 
using a pencil for 7 X 86. It requires vigorous exercise to develop 
strong muscles, and so it needs constantly increased mental effort 

to develop thought power. 

r 3. Memorization of model solution .—Problem work depends upon 
some memorized rule. The pupil cannot do it for himself. If he 
remembers the particular type of problem he does not hesitate, but 
if it contains a new difficulty, he is helpless; he must be shown; he 

has no confidence that he can overcome that difficulty; he has no 

# 

power to acquire new knowledge. 

Arithmetic has always been rightly considered one of the most 

important subjects in the school course, for in its teaching there are 
two distinct objects. The first is to give the child a practical know¬ 
ledge of number operations, which is of immediate use and necessity 
in every department of life; and the second object is of equal 
urgency—to lead him to acquire ability to reason in such a way that 
this power may carry over to the solution of life’s problems from the 
mathematical view-point. 

To criticize a system of teaching is ever an easy task; to con¬ 
struct a better one is far more difficult. The aim of this book is 
to explain a system that is being used to improve the teaching of 
Arithmetic. We expect to obtain accuracy in, and knowledge of, 
this important subject by a system which increases progressively 
the mental power of the pupil in number, and we believe that the 
reasoning in Arithmetic is of knowledge obtained through the senses, 
largely through those of sight and feeling. Our sense impressions 

are written in the mind on the tablet of memory. 

Let us outline the three steps that lead to reasoning. First 
there is the clear percept or image of the actual object. “ For 
knowledge is of things we see.” No description in a text-book can 
tell you exactly how a flower looks. You must see the specimen. 
The doctor does not care to have the symptoms of a disease described; 
he wants to see the patient. This is the scientific teaching of the 




FOREWORD 


Vll 


day in which sense training forms the basis of reasoning. In every 
grade in school there should be special lessons in sense training 
and in the accurate forming of percepts, for they are the raw material, 
the grist at the mill, from which the finished product of reasoning 
is fashioned. How much time is wasted by the teacher discussing 
something of which he or she has a clear perception and the class none ! 

The second step that leads to reasoning is the clear memory where 
first the percept and then the concept or qualities of the class as a 

whole, are stored. 

The third step that leads to reasoning is the power to draw a con¬ 
clusion from two judgments which .memory has called up. All 
reasoning is not correct, because the judgments may not be formed 
from the actual sense-percept, but may be a matter of belief, or 
fancy, or hearsay. Because a conclusion has not been reached in 
a logical way, no amount of correct reasoning can convince the 
victim of his mistake. Perhaps the teacher has told the child a rule 
that he should have learned through the senses (8 pts. make 1 gallon), 
and, because he has not had a proper knowledge of this in his experi¬ 
ence, he is ever in doubt until he has gained a first-hand percept, as 

he should. 

Has any teacher ever heard a pupil ask whether he might test^ 
for himself a unit of measure ? CAs long as a pupil is told facts which 
he could and should discover for himself, so long will the spirit of 
inquiry be dead within him, whose doom is to see only through the 
eyes of others, to deal in second-hand facts, and never to hava 

revealed to him the creative power of his own soul. 

The usual text-book does not present the subject in lesson fotm; 
it does not explain how to teach the work; neither does it relate the 
topics of Arithmetic together, but rather it builds up the abstract 

theory of numbers without proper review. 

The system advocated in this book provides lessons in which the 

pupils actually measure and build up for themselves the standard 
units. 

The number power of the pupil is developed by a graduated series 
of oral lessons in which a great deal of the work which is usually 
done on paper is done by inspection. Such methods of written work 
are used as make the finding of an answer secondary to increased 

ability in number power. : ; 
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m 

The lessons have been so planned that the child has a motive 
in finding a solution. The problems are immediate and real, and 
function in the experiences of his daily life. They are stated in the 
words that he uses in his play and that he hears in his home. The 
realities of time and space are placed on a level with his young 
vision, in the terms of his childhood : the ticking of the clock as 
the seconds grow to minutes and hours, the days on the calendar 
that tell off the seasons, the cents that look bigger to him than dollars 
after he has grown up, the bread in the basket, the fruit on the table, 
the numbers.that he uses in his play, and those with which he joins 
together the very small and happy world in which he lives. 

E. H. E. 

A. .E. C. M. 

Vancouver , B.C , 1924. 
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Before entering school, the average pupil of six can usually 
count to ten and sense four objects. He probably knows also that 

2 and 1 make 3, and 3 and 1 make 4. 








Aims 














Combinations and separations to 9 inclusive 








2. Counting to 100. 

. Making the nine figures. 

. The four steps in number work 










as : 5 equals 3 plus 2, 5 equals 
2 plus 3. 5 minus 3 equals 2, and 5 minus 2 equals 3. After the first 

is known, the other three steps are inferred, a process that leads to 

♦ 

reasoning. 

Oral problem work that must be interpreted in terms of number 
combinations and separations. Mary has 3 apples and Lucy has one 

more than Mary. How many have both ? If done in the concrete, 

# 

this problem can form the basis of many similar ones 



in 


the 


abstract. Let Mary take 3 blocks and have Lucy choose the 
necessary number. That one concrete example may form the basis 
of many in the abstract, is the idea followed in this book. 







X 






B 






/ 





I 

















LESSON 1 


CLASSIFICATION 

. The first lessons in Arithmetic serve a dual purpose. As the 
little beginners, in new surroundings, stand before the teacher, an 
endeavour must be made to discover the exact knowledge of numbers 
that they already possess in order that guidance may begin at the 
place where knowledge has already arrived. The information which 
is thus acquired enables the teacher also to grade the pupils 
intelligently. 

It must be ever kept in mind by the teacher that the knowledge 
imparted to the wee beginners must be in terms of their daily ex¬ 
perience, nor will a teacher ever be greatly at fault in following that 
course all the way. Knowledge comes largely through the senses, 
and we can only reason about what we have already experienced. 
“ Knowledge is of things we see.” 

Across the threshold of the school the pupil enters a new world 
all too often dissociated from the affairs of the home and life outside 
the school. It must be a new r world in many ways; but it should 
be a real world. He must judge the new in terms of what he already 
knows, and the knowledge acquired must function in his daily life. 

(a) A class of about twelve is brought before the teacher’s desk, 
or rather before a long table in front, not more than thirty inches 
high. On the table place a dozen objects in which the children are 
greatly interested, possibly apples. Stand four pupils aside in a 
group and ask another to come forward and select just enough 
apples to give one to each in the group. Vary the number in the 
group, and let several take their turns in the distribution. 

(b) Select a group of four, five, or six pupils and ask others in turn 
to arrange a group of the same size. These tests call for the exercise 

4 # 

of judgment and a number sense on the part of the pupils which will 

# % 

serve in graded schools to divide them into classes A, B and C. 

Why ? In every class of beginners there is probably at least one 

3 




4 NUMBER LANGUAGE 

# 

who has within him the divine spark of genius which may be blown 
into flame by one who teaches for the love of the work. Why 

is a magic word that leads to self-analysis, self-expression and 
reasoning. 

N.B.—Each lesson will frequently supply the work for more 
than one lesson period. 



• i 



NUMBER LANGUAGE 


The natural growth of langua 


has been, first, the need for the 


word and then the devising of a suitable expression to match the 
idea. The brook hastening over its pebbly bed 
leaves of the forest in 


ed 


the 


response to the quickening breeze, r ustled , 
aturally spoken slowly, and quick is one of the shortest words 


in our language to pronounce. 

As each subject in the school course is developed, special words 

relating-to that subject must be learned. There is the language of 
Geography; there are the names of the Nature Course, and the special 
terms of Arithmetic, just as there are the sailor s expressions for the 
life on the sea—no other words will suffice. These terms in school 
work must not be acquired until the need for them arises. Education 
does not consist of learning the meaning of words. The idea must 
be first experienced, next comes the need for the proper word, and 
then the name follows. We take little interest in learning from a 
guide-book the names of stations along a road we never expect to 
travel. When we descend from a railway carriage and view a 
strange town, however, we become at once interested in its name. 













NUMBER LANGUAGE 



Hold up one finger. 

Hold up two fingers. 

Hold up four fingers. 

Hold up one finger. Which is longer, your finger or my 
finger ? 

Hold up one arm. Hold up two arms. Whose is longer, your 
arm or my arm ? 

Aim to have the pupils express themselves in complete statements, 
using the words longer, longest, and shorter, shortest. 

Three little pigs went to market, 

One little pig stayed at home. 

This little pig had roast beef, 

This little pig had none, • 

And this little pig went wee, wee, wee all the way home. 


fl>) 


u 


All 


55 


and “ Some. 


55 




U 



When Class A is arranged before the Arithmetic table the teacher 
will tell them a number story. 

number of boys were sliding on the ice over a deep pond. 
The ice began to crack and the boys ran away, not one was left. 
How many boysr ran away ? ” Those who know will answer, All 

the boys ran away 




Note pupils who do not answer and call on one of these to tip out 
the blocks from the box so that none are left. Let others tell him 

what he has done. 

Call on another to put all the blocks back in the box. 




All the boys point to the desk. 

All the girls point to the blackboard. 

All the class put hands down. 

Are all the children boys ? Girls ? 

Put out a pile of red blocks with one yellow block 


Ask the 


colour. Are all the blocks red ? 

The teacher turns out the blocks 


heap, and without looking 


handful and places it on her desk 


takes 

handful to the former heap 

did. 


She then returns the 


count 


She asks Fred to do exactly what she 

He did not knowingly take four blocks, for he did not look to 
He did not take all the blocks, for there are blocks remaining. 


The lesson is 31 success when a pupil suggests 


cc 


Fred took some of 
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THE NUMBER THREE 


the blocks to the teacher’s desk 


When another has done likewise 


ask Charlie to take back some of the blocks. It will become apparent 
in the teaching of the lesson that a difficulty will arise here, which 
will be solved by some pupil, when he returns a part of the number 
of blocks. Expect an oral statement of what the pupil has accom 


plished 


I took some blocks from teacher’s desk and placed them 


. the table.” 

These lessons lead to comparison and judgment 
w words so that they may be read as sight words or 


Blackboard 
soon as the 


necessary sounds are learned 


few 
add 


many 

subtract 


borrow 


count 

long- 


longest 


short 

large 


longer— 

-shorter—shortest 


small- 
together 
rows 
line 
high- 


larger— 
-smaller 


largest 
—smallest 


apart 


higher— 
—width 


highest 

—length 


low 


lower—lowest 


—depth 


divide 
twice more 

odd 


even 


straight 

pair 

group 

how many ? 


wide 

far- 


wider—widest 

—farthest 


farther 


quick- 

heavy 


quicker—quickest 
-heavier—heaviest, etc 


height— 

Always a word of praise for the work well done 


LESSON 3 


THE NUMBER THREE 





nizing the number of objects in a group. 

Test pupils’ power of recognizing three objects, 

3 pencils, 3 legs of the stool, 3 eggs in a nest. 

Let each pupil take 3 blocks from a large pile. 


such as 3 blocks, 


Show them how* 
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THE NUMBER THREE 



Too much time has been spent on the concrete work in the past. 
Five minutes should suffice for even the duller pupils to handle 

the blocks and express the result in exact language. 

Let the duller pupils repeat the work with books or pencils. 

How many boys on this end ? How many boys on the other ? 
2 boys and 1 boy are ? boys. 1 boy and 2 boys are ? boys. 



Fig. II. 

2 boys. How many more to make 3 boys ? 1 boy. How many 

more to make 3 boys ? 3 books. Take away 1 book leaves ? books. 

3 pencils. Take away 2 pencils leaves ? pencils. 

Of these four steps the first only need be done in the concrete, 

and the other - three should follow as a logical result from under¬ 
standing the first. 

No fufil shovld be told an answer. He should take the blocks 
and discover in the concrete for himself, if he does not know. Review 
these four steps in the abstract. Do not use symbols, figures or the 

plus and minus signs at this stage. 

Count on the ball frame to 30 . 
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THE NUMBER THREE 




(a) Recognition of a Definite Number oj Objects. 


How many definite objects does the average adult grasp at a 
glance, without the particular effort of counting 


Different adult 


witnesses will testify that a group of men consisted of from three 


four up to eight 


Since our schools do not afford sufficient 


training, children as well as adults notice, and have, impressed 
on their minds, only a fractional part of that which comes within 
their range of vision. Certainly the brightest notice the most, 
because the raw material that reason moulds into thought is largely 

acquired through the sense of sight. 

In counting definite objects the little children have practice in 

perception. They should regard three, four, five, or six objects 


as 


definite group. Most six-year-olds know the numbers to 


but many at this age think of the second object as two, or the fifth 


as five. 


(b) Definite Counting to Nine. 

Let the children count blocks up to nine by each one handling the 
blocks and piling up a heap of nine. Bring me nine blocks. The 
sense of sight is assisted by the sense of touch. Let the child pile 
up.nine blocks with his eyes closed. Tap with a pencil on the under¬ 
side of a board and have the pupils count the sounds. Three senses 
are thus trained in the operation of counting. Each pupil in Class A 
should be tested and found to be able to count to nine before beginning 
the second lesson in counting. 

Children of six delight in action. Suggest suitable activity. (See 
Lesson 4 .) Interest must always be maintained, as it is the main¬ 
spring of teaching. So as to insure attention a result should be 
obtained in as many different ways as possible, instead of using 
one method throughout a lesson. It would hardly be of interest, 











9 


THE NUMBER FOUR AS 



SEPARATE UNIT 


for instance, to small children to count the number of boards in the 
front wall. 

Dramatic action on the part of the teacher always meets with 
response. 


LESSON 



THE NUMBER FOUR AS A SEPARATE UNIT 


We want instant recognition of (a) four objects all similar; ( b ) four 
objects similar in twos (two apples and two blocks); (c) three objects 
similar and one different; and (cl) four different objects. 

Arithmetic is not only for the ledger and cash-book; it should 
function in our daily lives. The teacher has a tray that will hold 
a few blocks, marbles, apples, or pieces of chalk so that they will not 


fall off when the tray is tipped sideways for the children to see. 


By 


saying “ Open ” when all eyes are closed, or by arranging the exhibit 
when the tray is turned from the pupils, who by w r ord or sign are 
keyed to expectancy, the teacher shows four objects to the class for 
an instant only, that the children may grasp four as one group. 
The teacher adds one or takes one away that they may not take 
the number for granted. In different lessons vary the number 
until most can grasp nine objects at a glance. 

Aim.— 


—To teach the combinations and separations of 4; to teach 
the instant recognition of four (4) objects and to interest the children 
in distinguishing the number of objects that they see in small groups 
in their experience. 

Review .—How many are two boys and one boy ? 

Three chickens and one died; how many are still alive ? 

Expect sentence answers. 

Always review the previous day's work with exact drill and with 
oral problems. 


Combinations and Separations of Four. (See Lesson 3.) 

Suggestions .—rFour feet of animals. 

Four legs to a table. 

Four corners to a room. 

Four wheels on a cart or car. 
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SENSE-TRAINING 




4 equals 3 plus 1, equals 2 plus 2, equals 2 plus 1 plus 1. 

The first step in combination work is to show that the number 
contains one more than the previous number. Teach in the concrete 
that 4 equals 3 plus 1 and 4 equals 2 plus 2. From these follow in 
the abstract, or with blocks only if necessary, 4 equals 1 plus 3, 
4 equals 2 plus 1 plus 1, 4 minus 3 equals 1, 4 minus 1 equals 3, and 

4 minus 2 equals 2. 

Count on the ball frame to 40. 

Count backward from 10. 


Cross. 


Seat Work .—Building with four splints—a fan, a chair, a dipper, 

% 

a dresser, a cross, a mat, a window. 

# 

LESSON 5 

SENSE-TRAINING 

Instant recognition of groups to nine on the ball frame should 
be taken for review. 

In loops, made by drawing elastic bands through holes in a card¬ 
board, fasten four pencils, three clothes-pins and two pieces of chalk. 
After one glance by the class have the objects named and numbered. 

Remove a piece of chalk and add a pencil. 

What change have I made ? 

This lesson in sense-training only applies to arithmetic in its 
relation to numbers. It should be used to teach colour, size and 
shape as well as numbers and should lead to expression in language. 
The instant recognition and comparison of an increasing number 
of objects is a valuable training. 

Groups for counting come in the daily experience of the children 
at home and to and from school, as well as in the school; buttons on 
a coat; a flock of hens; people in a motor-car; children in a group; 






Fan 


Chair. 


Dipper. 


Fig. IV 



Dresser 








THE NUMBER FIVE 
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marbles in a group; cows in a field; plates on the dining-table; 
brushes on the blackboard ledge. Ask the class to be on the look¬ 
out for six objects all the same, or four objects all different, that we 
may talk them over to-morrow. 

As you teach, wonder how each lesson may help the pupil in after 
life. It is not to-day or to-morrow only, but the whole life that 

counts. 

Sense-training .—There is need for training the senses of sight 
and sound, that our lives may be fuller. The doctors are trying to 
make human life longer; it should be the aim of the teacher to make 
human life bigger. 

Count on the ball frame to 50. 


LESSON 6 

♦ 

THE NUMBER FIVE 

Aim. —To teach the combinations and separations of 5 with the 
additional purpose of laying the foundation of addition and subtrac¬ 
tion, to increase the number-power of the pupils by group counting, 
and to maintain their interest by varying the symbols used. 

Review the numbers 3 and 4 as a drill. Type of oral problem 

# 

for review. A boy caught two fish and lost one and then caught 
another. How many had he to take home ? 

Teach the following combinations and separations of 5. 

Illustrate freely on the blackboard with sketches of objects grouped 
in fives. Simple line drawings of birds, fish, butterflies, cats, apples, 
children, all help to maintain interest. They may be arranged in 

groups to show the combinations of 5. 

5 equals 4 plus 1 , equals 3 plus 2, equals 2 plus 2 plus 1 ; 5 minus 
1 equals 4, 5 minus 2 equals 3. The pupils should discover and learn 
that 5 equals 1 plus 4, 5 equals 2 plus 3, 5 minus 4 equals 1, and 5 

minus 3 equals 2. : 

Additive subtraction. 5 minus 2 equals 3, because 2 plus 3 

equals 5. Expect each pupil to know that 5, take away 2, leaves 3, 

and to prove it, when asked, as follows : 

He takes 2 blocks and groups with them 3 blocks, saying, “ Two 
blocks and three blocks make # five blocks, so five blocks take away 

# f • 
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THE NUMBER SIX 


two blocks leaves three blocks.” Each pupil should do this work 
in the concrete, and the same method should be used in separations 

from now on. 


LESSON 



THE NUMBER SIX 


kitchen, 


(a) Combinations. 

How old are you ? 

How many others are six years old ? 

Draw a plan of a six-roomed bungalow on the blackboard 
Let the children name the rooms as they are marked in : 

dining-room, bedroom, etc. 

How many rooms in this house ? 

Tell me to-morrow how many rooms in your house. 

Let the teacher draw a fly showing the legs. 

How many legs has a fly ? 

At what time do we eat dinner at night ? 

Tap with a pencil under a board a different number of times until 

the class can instantly recognize six. 

Let the class count out one pile of six blocks on 


the Arithmetic 


table. Let one divide them into two piles of the same size. 

Require the statement that 3 blocks and 3 blocks make 6 blocks 

Repeat with 3 boys and 3 girls making 6 children 


If there 


3 eggs 


nest and 3 eggs in another, how many 


eggs will that make altogether 






3 eggs 


and 


3 eggs 


are 


oo 

6 eggs. 



Fig. V. 


Then in the short form teaching the signs, 3 eggs + 3 eggs 


6 eggs 


Take one block from the pile of 3 and put with the other pile of 3. 

How many in each pile now ? 

How many altogether ? (putting them into one pile). 

Then 4 blocks and 2 blocks make 6 blocks. Repeat with sticks 

of chalk. 
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+ 

Pick up 4 pencils and ask a pupil to bring enough to make 6 pencils, 
and, picking up 2 pencils, to bring enough to make 6 pencils. 

Then by illustrating on the blackboard : 

# 

4 pencils + 2 pencils = 6 pencils. 

2 pencils + 4 pencils = 6 pencils. 

Show 4 beans in one hand, 2 in the other; put them all in one 
hand and close it so that children cannot see the beans. 

How many ? 

Open the hand and let children see that they are right. 

Now take one block from the 2 pile and put with the 4 pile. 

How many in each pile now ? 

Develop as above. 

5 blocks + 1 block = 6 blocks. 

1 block + 5 blocks = 6 blocks. 

• * ' 9 ■ * - 5 si» & • i 

(b) Separations. 

Begin as in combinations with 3 blocks + 3 blocks = 6 blocks. 
Pick up 3 blocks from a large pile and ask a pupil to bring enough 
to make it up to 6 blocks. From the pile of 6 blocks let a pupil 
remove 3 blocks. 

0 

How many blocks are left ? 

- 

6 blocks less 3 blocks = 3 blocks. Teach minus sign. 

6 blocks — 3 blocks = 3 blocks. 



Referring to combinations develop— 

6 blocks — 2 blocks = 

6 blocks — 4 blocks = 
6 blocks — 5 blocks — 


4 blocks. 

2 blocks. 
1 block. 


Use books for review instead of blocks. Drill the combinations 

and separations of six on the ball frame. 

Use the domino cards for seat work, finding all the pairs that 

make six. 

Continue teaching additional combinations and separations to 9. 


(c) Busy Work. 

Let the pupils copy the figures from 1 to 9 on paper. See sug¬ 
gestion in lesson on domino cards (Lesson 8). Let pupils arrange 

# 


















14 DOMING CARDS 

the numbers in order from paper clippings of figures. (Old calendars 
are useful for this purpose.) 

Have children copy the figures on the blackboard. They may make 
them in plasticene, with pegs, and in sand. 


LESSON 8 

DOMINO CARDS 

Cut stiff cardboard into rectangles 4" by 2" and turn these into 

t 

domino cards. 

Grade Five pupils will be delighted to draw the circles, and the 
colouring of these will provide suitable seat work in some of the 

number lessons of the Primer Grades. 

Another set of cards to match, on which the 

numbers have been carefully made by the teacher 
should be supplied. 

When each child is provided with the double 
pack of these cards the matching game may begin. 

For instance, the child picks out a card with 
six dots and must then find the card with the 

corresponding figure on it. 

A further exercise is retracing this figure six 
times. 

Assistance in learning the combinations will be given by asking 

the children to pick out all the pairs that make a given number. 

A pack of cards with the words one, two, etc., to nine, to be 

used with the above, will help in teaching the written names of the 
numbers • 

This lesson will lead to valuable seat work when varied with square 

pegs. _ , , ' , - 

Count up to 60 and backward from 20 on the ball frame. 

s 

• . m • 

LESSON 9 

THE NUMBER SEVEN 

Am. _To increase the number-power of the pupils by using 

involved combinations and separations, as 2 plus 2 minus 1, 7 minus 

3 minus 2 , etc. 
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Review. Drill on the numbers 



and 



to 7. 


and review the figures 


(a) Combinations and Separations of Seven. 


Teach 7 equals 6 plus 1 

7 equals 5 plus 2 
7 equals 4 plus 3 


and 


7 minus 6 equals 1 
7 minus 5 equals 2 
7 minus 4 equals 3 





Have the pupils find the reverse combinations and separations 
and do the concrete work with correct verbal statements for additive 

subtraction as in the two preceding lessons. 

• • 

Seven children were in the room, then two left and then three 
more went out. How many went out ? How many were left ? 

Let one pupil blackboard this problem (7 minus 2 minus 3 equals 2). 


Have another with blocks do the additive subtraction, as, 


U 


two 







and three and two more make seven, so seven take away two and 
three leaves two.” 

# 

Blackboard 7 minus 4 minus 1, and let a pupil tell a story of these 


numbers 



in this grade always means 



things. 


If there is not 





time to write 7 boys or 7 apples, the pupils should at least name 
what the 7 represents. 


Suggestion. —7 days in the week. 

7 stars in the Dipper 
Children 7 years old. 






LESSON 10 





COUNTING IN THE CONCRETE AND WITH SYMBOLS 




Arrange six boys in front of the class in file formation (two rows), 
facing the blackboard. Let one pupil count these by touching each 
boy in going up one row and down the other. 










See if the class 

i. e. by files : 


find another way of counting the six pupils 
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RIGHT AND LEFT 


Represent the six boys on the blackboard thus : 



Fig. VII. Fig. VIII. 

Arrange eight pupils in file formation. Represent 4, 6, 8 children 
on the blackboard, and let pupils in turn arrange pupils to correspond 
to symbols, always counting both ways up and down and also 
across. Remove one pupil and see if his absence is noted. 

Repeat this lesson several times, using different symbols as blocks, 

cherries, etc., drawn on the blackboard. 

Use ball frame for rapid drill, counting the number in two rows 

and in three rows, along and across the rows to 50. 

• 

Seat Work .—In having the children make the figures from 0 to 9 
use the same care as in writing the figures. Mistakes later on will 

be caused by confusing 7 and 9, 5 and 3, 0 and 1, and 3 and 2. 
Count to 60 on the ball frame. 


LESSON 11 

RIGHT AND LEFT 

Teaching the use of the words right and left might be called 
a language lesson, but these words are so constantly needed in 
Arithmetic that they require special teaching. 

Arrange the class in lines not greater than nine. 

All hold up the right hands. Left hands. 

Come forward, Johnnv. 

' %/ 
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s 

% • . 

Arthur, take Johnny's right hand. 

Which hand do we offer when we shake hands ? 

♦ 

In which hand do we take a pencil ? . 

On which side of a boy’s coat are the buttons ? 

m • 

Class, about turn ! 

Raise your right hands. 

About turn ! 

Which is the right end of the class ? 

Beginning from the right, number, first, second, to the end. 
Beginning from the left, number, first, second, to the end. 

Draw a line on the blackboard. 

Which is the right end of the line ? 

The left end ? * 

t 

Draw a picture of a street with poles on each side. 

Which is the right side going away ? 

The right side coming back ? 

__ * • • 

Write 258 on the blackboard. 

Mark 1 on the right side of the number; 1 on the left of the 

• • 

number. « 

On which foot do you begin to mark time ? 

Mark time. 

Constant reviewing is one secret of good teaching. 

Count on the ball frame to 70 and in twos to 16. 


LESSON 12 

THE NUMBER EIGHT 

* # 

Aim. —To begin reasoning problems which can be solved in the 
abstract by the brightest pupils and can readily be understood by 
the dullest with the use of blocks, thus laying the foundation work 
for sense training as the basis of reasoning. 

Review the figures to 8 and the signs already learned. Drill 
on the numbers 6 and 7 . ' 

(a) Teach the combinations and separations of 8, following the 
plan used in the teaching of earlier lessons. Count to 90 on the 
ball frame. 



■ 



Any hesitancy indicates a combination not mastered. 

Aim at a uniform speed of three a second. 

♦ 

Let individual pupils suspected of weakness read the same line. 
You must find out where they need helping before you can be of 
assistance. 

* • ^ 

(6) Oral problems. (Use blocks to illustrate in the concrete 

necessary.) 

. Fred has 5 apples. He eats 2 > and gives 1 away. How many 
apples has he now ? Let different pupih state the problem that all 
may understand what we have to find; a good habit in every grade. 




2. Fr 


Ck 

v/ 



has 



apples. 


He loses 1 and finds 



How many has 


he now ? 



I eat an apple on Wednesday, 1 on Thursday and 1 on Friday. 


ct 



5 ? 


is not 



How many apples do I eat in two days ? The answer 
sufficient. It may be a guess. Always have the child give his reason 
for the answer. What he says after the word because is all in the 

field of reasoning. 

. Mary eats an egg on Monday, one on Tuesday, one on Wednesday 
and none on Thursday. How many days ? How many eggs does 

she eat in the 4 days ?• 

. Harry has 2 cents in one pocket and 3 cents in another pocket. 
He takes one of the 2 cents and puts it in the other pocket. How 
many cents has he altogether ? 




























. Fred has 7 cents and Harry has 5 cents. How many cents 
must I give Harry so that he has 1 cent more than Fred ? 

. Olive has 6 cents and Mary has 4 cents. How many cents must 

Olive spend to have 1 less than Mary ? 























% 
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8. Lucy has 6 apples and Rose has 4 apples. How many apples 
should Lucy give to Rose so that they have the same number ? 

9. 1 white cow, 2 black cows, 3 white cows, how many white 
cows ? 

/ » 

10. Mary takes a girl by the hand and each of these two takes 
another by the hand. How many girls are hand-in-hand ? 

Each of the above problems is a type. Use only one type in a 
lesson, having the pupils illustrate it with blocks once after gauging 
the intelligence of the class with the problem. Vary the numbers 
within the range of the pupils. 

# 

# 

• j • 

LESSON 13 

' t Z ' # ’ . * 

THE BALL FRAME 

* 0 ’ „ * • 

Every school should be provided with a ball frame one yard 
square, which is large enough for all to see. It should contain 
144 balls. It may rest on its own support or stand on the edge 
of the blackboard. It should be used for two minutes for rapid 

work, at the conclusion of each lesson in combinations and separations. 

, # . • * ' 

Count in ones until pupils learn by seeing 10 on one wire, and 1, 
2, 3, etc. on the next, and so on, to build up the unit-ten system. 

f Count in ones, twos and threes for the first year until the pupils 

learn by rapid counting to build up the multiplication table. Count 
backward in ones and twos for subtraction. By such means the 
pupils sense the sequence of numbers as 4 plus 10 is 14. Familiarity 
with number names gives facility in counting. Counting forward 
is addition and counting backward is sub traction., 

Learning a certain combination with blocks should not form a 
whole lesson; 6 + 2 to-day and 5 + 4 to-morrow are too isolated. 
Each combination becomes then a special feat of memory. 

After teaching the combination 6 + 2 with blocks, use the ball 

frame for two minutes of counting. Count off 6 on one wire, then 

# 

on the next count off 2, and then starting on the third wire count 
ahead, nine, ten, etc. to 28 or 38. 

Count in tens and ones to build up the unit-ten system. Count 
backward in ones, twos and threes. Let each child finally build his 
own multiplication table on the ball frame. Such sustained effort 
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THE NUMBER NINE 


gives the pupil number-power, and the simple combinations become 
.building-units in the rational sequence of numbers, rather than 
independent structures in the fabric of memory. 

Each child must correct his own error by counting on the ball 
frame. He should not be told the right answer by another. 

In schools where it is not possible to secure a new ball frame, 
strings, on which chestnuts are strung, might be attached to nails 
on the wall to answer the same purpose. 


LESSON 14 

THE NUMBER NINE 

• *' 1 • 

m * 

Aim. —To teach the combinations and separations of 9, the 
number which is the keystone in the arch of our system of notation, 
and to use these combinations as the basis of a proof for addition, 
to be used in later grades. 

a * • _ • 0 

Review the numbers 3 and 6. 

Teach 9 equals 8 plus 1, 9 equals 7 plus 2, 9 equals 6 plus 3, 9 equals 

5 plus 4, and expect the pupils to use the reverse combinations as 
9 equals 1 plus 8, etc. 

Teach the separations 9 minus 8 equals 1, 9 minus 7 equals 2, 
9 minus 6 equals 3, 9 minus 5 equals 4. The reverse separations 
should follow. Expect the separations to be done with blocks in 
the concrete as additive subtraction, on asking a pupil why 9 minus 

6 equals 3. (He takes 3 blocks and 6 blocks to make 9 blocks, so 
9 minus 6 equals 3.) 

Leading toward a future proof for addition arrange numbers thus 
on the blackboard : 

5 7 6 4 4 7 3 

4 2 9 1 2 6 4 

• ^ 

§ 6 3 8 3 5 2 3 

Let the pupils join with lines numbers that add together and 
make 9. This exercise may be given for seat work. The right 

answer will be the numbers left over. 

» 

This work should be given often, as it leads up to a proof for 

_ • 

addition. See Lesson 68. 
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LESSON 15 


NUMBER GAME 


Aim 


To show the pupils the need of addition and to add to 


their interest in numbers 


Chalk the following diagram on the floor 


piece 


of brown 


paper pinned beneath the blackboard 





2 

1 

4 

2 ! 

1 

• 

00 

2 

1 

• 

1 

5 

0 

3 

4 

2 

0 

2 

4 ! 

1 

2 

5 

*/ * 

1 

CO 

• 

# 

4 

2 

2 

00 

0 

3 

2 

5 

1 

3 

1 

2 

4 

1 

3 

1 i 

3 

; 

• 

2 

5 


Fig. IX. 


Divide the class into equal sides. This game is to give a motive 


counting 


Make a line four feet back from the diag 


Let 



from each side in turn stand at the mark and toss in a small bag 


of beans to rest on the largest number possible. Blackboard the 


thus 



Fred’s side 


Mary’s side 


2 


2 





Write names and compare the total on each side after each two 




have thrown. If one side has seven and the other nine, how much 




must Johnny get to make his side 


This game affords training 


for the eye and hand and, by increasing the numbers, may be used 






in higher grades 






Arithmetic becomes real when children see that it is of 
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HOW MANY TIMES? 





LESSON 16 


HOW MANY TIMES ? 

I 


Long before teaching children to use formal units of measure 
(foot, yard, etc.), natural units for measuring distances should be 
used. Before our system of Long Measure was devised, the distance 
between two points on the ground was measured in paces. The 
farmer still paces his land and, in the Far North, the foot-steps 

have always been counted on the portage. 

The class stands before the teacher for the first lesson in measuring 
distance. John stands aside from the class. Two objectives are 

* _ 1 ’ — r' # 

named, the blackboard in front and the door to one side. 

Which is farther for John to walk, to the blackboard or to the 
door ? (The door should be much farther away.) How can we tell 
which is farther away ? Who can find out for John ? 

Let different ones try. 

The lesson is successful when the children grasp the idea that they 
must count the paces to both objects. 

Verify by counting back. 

Children should not he told when they can readily discover for them¬ 
selves. Let- the class measure other distances. Let them exercise 


dgment by comparing distances. 

ITow many times does John step from there to the door ? 
How many steps or paces are there ? 

Judgment. —Arithmetic may be used to develop judgment 


should estimate 


In 

hat 


very many cases from now on the pupils 
the answer will be, and three of the best answers should be set down 
for reference. There is a vast difference between an estimate and 


a guess. 



LESSON 17 

MEASURING VOLUME WITH SAND 


Aim. —To give the pupils the idea of measuring. 

Every school doing Primary work requires a sand board always 
ready for use. It is usually a box four feet square with sides four 
inches high, and is supported on benches two feet in height. 










COINS 
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Fill it with clean sand. Since children love to play in the sand, 
the teacher will find it useful for Busy Work, Literature, etc., but * 
it may be used to good purpose for Arithmetic work. 

1. The figures may be traced in the sand. 

2. The children may make six hills, five houses in a row, etc. 

3. They may do project Work, as building a fence around a garden, 
using sticks of chalk for posts, having the same number on each 

side, and using a string for a rail. 

4 . It may be used for measuring pints and gallons later. 

Fill the gallon measure with sand and the pint measure also. 
Call one the big cup and the other the little cup. Empty both out. 
How many little heaps will it take to make the big heap ? 

Give one pupil both measures and ask him to find how many. 
If no one thinks of filling the pint with sand and emptying it into 
the gallon measure, let them find out by trying how many counting 
blocks will fill the pint measure, then lead up to the former problem. 
There is a joy in doing and a monotony in listening, that no amount 

of education will ever eradicate from the human race. 


LESSON 18 

1 . COINS 

« : . 

(a) The one-cent piece. 

Let each child provide himself with a one-cent piece for the lesson. 
A pupil is always more interested in a lesson for which he has made 

preparation. 

What is the shape of the cent ? How many sides has it ? What 
is its colour ? Of what is it made ? Where does the copper come 
from? Can you name any other things that are made of copper? 
Is there any copper in the room ? What words can you read on the 
one side ? What kind of leaves are around the border ? Why ? 

Let us look at the other side. Whose picture is this? Name 
some things that you see in the picture. Tell how the coin has been 
stamped. Give the class the new word coin. What can you buy 
for one cent ? What difference is there between the two sides of 
the coin? Here is an apple worth 2 cents. Give 10c in payment 
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KEEPING STORE 

# 

and let one of the pupils make change. Give the abbreviation (c) 
for cent. 

# 

(b) In the same way teach the five-cent piece. Compare it with 
the ten-cent piece. How are they alike ? (Colour, shape, leaves, 
words, head, etc.) How do they differ ? (Size, figures, etc.). 
Change the larger coins for cents. What can we buy for 5c, for 10c ? 

Keep the work on a level with the experience of the child. Very 
young children use at the store for candy, etc., the three coins taught 
in this lesson, but children of six or seven years rarely handle larger 
coins. ' 


LESSON 19 _ 

• » 

KEEPING STORE 

# 

Twice a month have the children keep store. Select the goods 
to be sold from their best efforts at paper-folding in the forms of 
tables, beds, chairs, etc., also from the best drawings and plasticine 
work. Let two pupils make a window display on the Arithmetic 
table. Encourage neatness and taste. Use artificial money or 
3 ten-cent pieces and 20 cents. Have the children make price tags, 

2c, 3c, etc., and fasten to the goods. 

• i * ~ • 

One acts as cashier and two as salesmen. Money should be 
obtained from the cash-box and change returned to the cash-box. 
Encourage politeness between purchaser and salesman. “ Good¬ 
morning. I am in need of a table. Will you kindly show me the 

ones you have for sale ? ” “ Thank you. I am sorry, but I cannot 

# 

afford to pay so much.” If buyer or seller is impolite, let another 
try in his place. Compliment those who do nicely. In making 
change let the salesman add the change to the price. Let the back¬ 
ward pupils have their turns behind the counter. 

A lesson useful to the end of life is one which encourages politeness 
between purchaser and salesman. Children are born imitators. 
That is how they learn. Let them watch the teacher sell for a few 
moments. “ Will you pardon me, while you are selecting, if I speak 
to this lady who is waiting and seems in a hurry ? ” 
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LESSON 20 



CARDINALS AND ORDINALS 



When children first learn to count they often think of the first 
object as one, the second object as two, and the third object as three, 
so teach the ordinals, first, second, third, etc., directly after the 
cardinals. 

Arrange the class in a line not exceeding nine. If there are more 
pupils, place them in a second line directly behind the first. 

Children, I am going to give you each a new name, and your new 
name changes when you change places. You must raise your hands 
if you remember Jack’s new name and he forgets it. We start at 


this end. 


Mary’s 


new name is “ First.” Lucy’s new name is 


“ Second,” because she stands next. Who can tell me Jack’s new 

Fred’s name ? Name to the ninth. Let each give his 
How can Fred and Jack change names ? They change 


name 


? 


name, 
places. 

Pile up nine books. Ask the fourth to fetch the fourth book 
from the top; the fourth from the bottom. Let the sixth find 
the seventh book from the top and give to the seventh pupil. Have 
the third find the third book, and give you the first three books. 


What is the first day in the week ? The second day ? 


What 


day is Wednesday ? Thursday ? Friday ? Saturday ? 


What 


is 

In 


the first school day in the week ? The second school day ? 

__ • • 

what row from the door is your seat ? 

For drill write September on the blackboard. Why do we call 

0 

the letter j) third? What do we call the first e? The second eA 
The third e ? • *. 

m • 

m 

■ m • 

Teach a similar lesson frequently. Test separately for the ordinals 
as you do for the cardinals. Individual work is as necessary in 
Arithmetic as in Reading. 


TEST FOR PART 



An individual, oral test for the backward pupils is 

(1) To count forward to 100. 

(2) To count backward from 20. 
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TEST FOE PART I 


(3) To know the combinations and separations to 9 instantaneously. 


See test in Lesson 8. 


(4) To sense five objects without counting. 

(5) To know the four processes in combinations and separations, 

as 5 equals 2 plus 3, 5 equals 3 plus 2, 5 minus 3 equals 2, and 5 minus 
2 equals 3. 

(6) To prove additive subtraction in the concrete. See Lesson 9. 

(7) Addition to 9, as 4 plus 2 plus 3, etc. 

(8) To make the figures from 0 to 9 with ease. 

(9) To know the signs plus, minus and equals. 















♦ 




PAKT II 

* 

AIMS 


(1) To know thoroughly the combinations and separations of 
the numbers to 18. 

(2) To develop number-power by rapid oral addition and sub¬ 


traction to 20. 

(Note —Teach two combinations and review three a month, 

as 10 and 11 new, and 7 plus 8 and 10 review. Review constantly. 
















Count in twos forward and backward to 100 on the ball frame.) 

(3) To know notation thoroughly to 100. 

(4) To acquire the fundamentals of: 

(a) Two-digit counting. 

(b) Multiplication (by 2 only to 2 X 10). 

(c) Division (division of even numbers to 20 by 2). 

(d) Fractions. 

(5) To learn the needs for units of measure and to learn through 
sense-experience the inch, the foot, the second and the hour. The 

units of measure should be built up by the child. 

(6) To give oral problem work which leads to reasoning in every 

lesson, set in terms of the child’s experience. (See Lesson 23.) 
(A boy bought 2 ice-cream cones for 5c each. How much money 
had he if he needed 2c more to pay for them ?) 
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LESSON 21 


B 


MEASURING IN HANDS AND FEET 

• • * 

Aim. —To learn the need of the foot rule. 

• t J f f ■ • 

(а) Hands. 

Have the children measure the width of their desks in hands. 
Tjhe width of the hand, 4 in., is an old unit of measure. A horse 
may be 15 or 16 hands high. 

Boys toss up a ball stick to measure it in hands, and the one 
with the last three fingers on the stick has first choice in a game. 
Let two pupils in front of the class measure the pointer in hands 
and fingers, each carefully counting every other hand. 

(б) Developing the need of the foot rule as a unit of length. 

The children have now learned to measure in paces (Lesson 16). 
Ask Fred if he can measure the distance from where he stands to 
the blackboard with his feet, other than the way of taking paces. 
From having put their hands side by side to measure the desk, 
some will devise the method of measuring by putting one heel in 
front of the other toe and measuring in foot-lengths. 

How could John measure the height of the teacher’s desk with his 

feet ? It is well to pause here and develop a solution by the pupils 

that calls for reasoning. Far better for John to think of taking 

off his shoe and measuring the height of the desk in shoe-lengths 

than to be told it is impossible or hard to accomplish. If someone 

thinks of the easiest way, by marking a pattern of the shoe on a piece 

of paper and then using this paper to measure up the side of the desk, 

the lesson is a great success. If no one thinks of marking off the 

length of John’s foot, lay a pencil and sheet of paper on the floor 

as a clue to the solution. Let two children, who measured before, 

now measure, each using this length. Let one with the largest 

feet measure the distance, then one with the smallest feet also 

measure. By using two sticks each a foot long to measure the same 

29 
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30 THE NUMBER TEN 

distance, lead the children to see the need of a uniform measure, 

and also of one that can be used with the hands. 

# • 

Years ago the King’s foot was taken as a standard of measurement. 
(Show them the foot rule. Let them measure different lengths in 
the room, always using a piece of chalk as a marker. Neglect 
inches at first. Say, “ Six feet and some over,” “ Not quite seven 
feet.” Here begins a lesson in exactness that must be followed all 
through the grades. The pupil must measure hack to get the same 

number. 

As a motive for measuring, let the pupils jump on the grounds 

at recess, and by measuring see who jumps the farthest. 

The human race saw the need for units of measure before they 

» • 

devised them. It should be so with the child. 


LESSON 22 

THE NUMBER TEN 

0 

Aim.—T o teach 10 as the basis of the numbers from 10 to 20 

and to know well the combinations of 10, that they may be used 
later to find the unit-combinations of numbers from 10 to 19. 
Keview the numbers 5 and 9. 

(a) Our counting system is based on the number 10, and the com¬ 
binations of numbers from 10 to 18 present no difficulties if 10 is 
taught thoroughly. Blackboard in a row' the figures from 0 to 9. 
Teach the cipher 0 as 1 less than 1 (9 minus 1 equals 8, etc., to 1 
minus 1 equals 0, or not one). 

0 9 m 

* 

The Number 10. 

0 

1 

2 

3 

7 

8 

9 

10 
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Let pupils write the figures from 1 to 9. 

What other figure is there ? 

What does it mean ? 1 less than 1, or not any. 

• • • 

Where shall we put it ? 

Ask pupils to pick out in coins,, lc for the 1, 2c for the 2, and so 
on up to 9. 

Now ask a pupil to put out 10c. 

We have no more figures; how shall we write it ? 

Write up the 10. 

Repeat with splints for variety, putting an elastic band around 

the 10 to show that the ten-one is one ten. 

Now teach one ten-one (eleven); one ten-two (twelve); one 

ten-three (thirteen), etc. •’ 1 

Put numbers on the board and let pupils count out and arrange 
coins or bundles of 10 splints and 1 for 11, etc. up to 20 or 2 tens. 

Tell the pupils the other way of naming the new numbers is one- 
ten, two-ten, three-ten, etc., then the short forms with which they 
are familiar—eleven, twelve, thirteen, etc. Teen means ten. In 
another lesson with the same arrangement of figures add to 9, as 
9 plus 1 equals ?, 9 plus 2 equals ?, to 9 plus 10 equals ?. In another 

lesson teach twenty as 2 tens and number to 30. 

(b) Teach the combinations and separations of 10 from the basis : 

9 plus 1 equals 10 
then 8 plus ? equals 10 

7 plus ? equals 10 
6 plus ? equals 10 

5 plus ? equals 10 

• # • 

Teach the separations by additive subtraction, having the pupils 
show in the concrete that 10 minus 8 equals 2 because 8 blocks plus 
2 blocks equals 10 blocks, so 10 minus 8 equals 2. 

(c) In teaching the combinations and separations of numbers 

from 10 to 20 we divide the lessons thus : 

(i) Where one part of the combinations is less than 10, as in 13, 
7 plus 6 equals 13; and 7 plus 3 equals 10, so 7 plus 3 plus 3 

equals 13. 

The combination teaches the separation in the form of additive 

subtraction, as 7 plus ? equals 13, 7 plus 3 equals 10, so 3 plus 3 
and 7 make 13, and 13 minus 7 equals 6. 
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ONE-HALF 


(ii) Where one part of the combination is 10 or over, as 17 equals 
12 plus 5, these are really extensions. 

Name 17, ten-seven; and 12, ten-two, and the extensions and 
separations become review work. 

Teach two new combinations each month. 

3 is half of what number ? 

7 is half of what number ? 

5 is half of what number ? etc. 

Review Lesson 19, making the price of articles from 10c to 20c, 

# 

and make change to 50c. 

Give abundance of oral problem work relating to every-day 
experience of the children involving knowledge of the new combina¬ 
tions and separations. 



ONE-HALF 

m 

Get a pupil to cut an apple so as to give one-half to each of two 
others. If not evenly divided, arouse discussion as to why not 
properly divided, so as to correct any ideas as to the possibility 
of such a thing as the bigger half. If the pupil cuts it satisfactorily, 
teacher will cut another into two unequal parts. 

These parts are not halves. 

Why are they not halves ? 

f 1 y It • 

They must be equal. 

Let the class divide strips of paper by folding. Write the names 
of the parts in words and figures on blackboard, and let children 

• 9 

write the names on the folded strip. 













A HALF OF A NUMBER OF THINGS 
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Give pupils plenty of practice in folding squares, circles, rectangles 
of paper, dividing into halves. 

Let them draw lines dividing such figures drawn on blackboard 
showing halves. 

Give now such exercises as : 








Fred cut a pie into two equal parts. He ate one of the parts. 
What part of the pie was left ? 

Here is a piece of string. Tom and James may have half each. 
How shall we find a half ? (folding). 

Find with a piece of string half the length of the desk. 


Show : (a) Half of your pencil, half a page, half of the blackboard. 

(b) Half-way round the room from one corner. 

(c) Half-way round a circle drawn on the blackboard 

(leading to time). 


I want to divide 3 oranges between 6 children so that they will 
each get exactly the same. Here they come. What shall I do ? 
(Have boys and oranges represented on blackboard.) 

Get the children to show.you what to do. 

j 


LESSON 24 

A HALF OF A NUMBER OF THINGS 

Show an apple or orange and question pupils. 

I want to give one-half of this crange to each of two children. 
If I cut it like this (not evenly), will that be right ? 

Why not ? 

If each is to have half, can one piece be bigger than the other ? 
No, each must be the same size. 

Set out a pile of 6 nuts or blocks and ask how we could divide 
the pile into halves. When divided into two equal piles, ask : Row 

D 





# 


t 
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COUNTING IN SECONDS 


many in each of the small piles ? How many in one-half of a pile 
of 6 nuts ? 

3 nuts -j~ 3 nuts ■— 6 nuts. 

\ of 6 nuts = 3 nuts. 

Have a pile of 8 objects divided into two equal parts. 


4 4 = 8 

i of 8 = 4 


Use an empty egg carton. Get a pupil to tell how many it holds. 
Another name for 12 used in the store is dozen. Blackboard 

• his word and make frequent use of it. 

Let a pupil show where to cut the box to divide it into halves. 

How many eggs make half a dozen ? 

If I buy. a dozen oranges and give half away, how many have I 


left ? 

What is half of 10c ? How many cents in half of 20c. ? 
Show half of 20 on the ball frame. 


How 


Let a. pupil divide 12 boys into two-sides as for a game. 

many on each side ? * What is half of 12 ? 

One child has a piece of ribbon 6 feet long. Here is a piece only 

half as long. How long is this piece ? 

Fred’s big brother is 14 years old, but Fred is only half as old. 

How old is Fred ? 

If it is 10 blocks from school to home, how many blocks have 


you gone when half-way home ? 


LESSON 25 

. • 

• - 

COUNTING IN SECONDS 

“ The chief aim of Arithmetic is the mastery of the quantitative 
side through number concepts. This means the ability to estimate 
quantitatively in numerical terms the varied objects and forces in 

the physical world as related to man. 

44 To gain this mastery a child must have a varied number experi¬ 
ence, especially in measuring the things of the objective world. 
He must measure, analyse, compare, and express the results in number 

language.”— Chas. A. McMurry. 


0 


% 
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FEET AND INCHES 

Estimation of time is of great practical value. Ail units of measure 
should be built up by the pupils themselves instead of being told. 
Let them discover by counting how many seconds make a minute. 

The children have now counted to ICO on the ball frame. Ihe 
word minute is an expression they frequently hear and use. To 
teach the minute as a unit of measure, use a metronome if one can 
be procured in the district. (Each school should have a metronome, 

as it is almost a necessity in teaching writing.) 

Let the class pay strict attention. Set the metronome at 60 beats 
a minute. Tell the pupils that the man in the box knows how to 
count, but that he can only say one, one, one, and that you will 
stop him when he has counted a minute. All are to count the 
number of the ones. None should count audibly or move their lips. 
Stop- on the minute. Ask for answers. Repeat the counting two 
or three times until the class is satisfied that there are 60 seconds in 
one minute. A very accurate pupil might count off each second on 
the ball frame, and from this record, the counting of a backward 

pupil can be che eked. 

This is how long you are to stay when mother says, “ Be back in 
a minute/’ Let one pupil leave the room and return when he has 
counted a minute, while the pupils in one row count softly together. 
Ask a pupil to count 40 seconds while the teacher times him with 

a watch. - 

Project Work .—Have the children who go home to lunch count 

the number of seconds on the way back to school and hold out a 

finger for each minute as completed. Compare results immediately 

school is opened. 

Daily Oral Drill as : 2 oranges and 2 oranges and 5 oranges ? 6 

oranges and 4 oranges and 7 apples ? 

I pick up four apples, drop 2 and pick up 3 more. How many 

i 

have I ? 

LESSON 26 

• • 

* . ' 

FEET AND INCHES 

Let the pupils measure lines drawn on the blackboard and other 
lengths which measure an exact number of feet, with a foot strip 

of cardboard. 
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9 



Now let them measure the height of the desk, its length; the 
height of the tallest and the shortest child in the room. They will 
be allowed to express these lengths as 3 feet and a bit over, or not 

quite 4 feet. * 

Let each child attempt to measure the length of a reader with 
the foot strip. 

It is not one foot long. How long is it ? 

Let them express this in the best way they know; they will then 

appreciate the value of the smaller unit of measure. 

Show a one-inch strip of cardboard and let each child be supplied 

with one. 

Tell children that this is another measure used by everyone for 
measuring small things. It is called one inch. Blackboard the name 

and abbreviation ” 1 in.” 

Use this to measure the book. Write the length 6 inches on the 

blackboard. 

Now let the children measure their foot strips with their inch 

strips discovering that 12 inches = 1 foot. 

The pupils should next compare their cardboard strips with 

their rulers. Let them show the teacher 1 in., 2 in., 6 in., on the 
ruler. 

Give practice in drawing lines so many inches long, using the 
ruler. 

Ask how many inches in ! 2 foot, in \ foot. 

Repeat some of the previous measurements, measuring the bit 
over in inches and expressing the whole distance in feet and 

inches. 

Abundant practice in actual measuring should be given. The 
trimming from wall-papers makes excellent play ribbon for measuring 

off accurately and cutting given lengths. 

Let pupils estimate the width and length of the window-panes, 
the width and height of the door, how tall teacher is, and then verify 

by actual measurement. 



♦ 


s 





COMBINATIONS AND SEPARATIONS OF 14 
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LESSON 27 

COMBINATIONS AND SEPARATIONS OF 14 

# 

# 

(All the numbers from 10 to 18 may be taught in the same way.) 
Aim. —To give the pupils number-power by presenting the same 

number by a different method. 

Place 14 apples on the Arithmetic table. In teaching the combina¬ 
tions and separations of the different numbers from 4 to 18, objects 

should be used which are of interest to small children, and these 

% * 

objects should be varied with each number, yet not of such a nature 
as to distract the child from the number aspect. 

Let the apples be counted until all are certain that there are 14. 
Have 10 counted and placed in one group. How many are left ? 
Four and what make fourteen ? Write four on the board and then 
ten. Have the words spelled and pronounced. Now write fourteen. 
Where is the four in the new word ? Where is the ten'? Fourteen 
means four-ten. Write the number thus 4.. 10, or, since the 0 means 
no apples, we write the number 14. Point out the group of apples 
that the 4 tells about. Point out the group that the 1 tells about. 
Have 14 named as 10 apples and 4 apples. Which would you rather 

have, the 4 or the 1 ? Why ? 

Let one pupil write on the blackboard : 

% 

10 + 4 equals 14 

# 

• # 

By changing one apple from the larger group and adding to the 
smaller group we learn and tabulate in a column : 


10 

+ 

4- 

= 14 

9 

+ 

5- 

- 14 

8 

+ 

6- 

- 14 

7 

+ 

7- 

- 14 

• 

6 

+ 

8- 

- 14 

5 

+ 

9- 

- 14 

4 

+ 

10 = 

= 14 

3 

+ 

11 - 

- 14 

2 

f 

+ 

12 = 

= 14 
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MULTIPLICATION BY 2 


Erase the second column from 4 to 12 and have the class supply 
the missing numbers, making the statement each time as, 9 apples 

R 

and 5 apples are 14 apples. 

Erase the first column and have it supplied with the statement, as 

8 apples and 6 apples are 14 apples. 

Place the apples together and remove 4. Count the number 

remaining. Require the statement and write : 

14 — 4 = 10 
14- 5= 9 

14_ 6= 8 

14 — 7 = 7 

14 _ 8 = 6 
14- 9= 5 
14 — 10 = 4 

14 — 11 = 3 
14 — 12 = 2 


Then 


arranging and asking a pupil each time to take away 


the number, tabulate the series, 14 


2 


Once more begin the series of subtraction, but this time expect 


both 14 


4 


10, and 14 


10 


4, etc 


Count backward on the ball frame from 14 in twos. 

Always expect statements at first in the concrete, as, 14 £ 

take away 6 apples leave 8 apples. 

Drill frequently on the combinations and separations of 14 

the same way teach the other numbers to 18. 


pple 


In 


LESSON 28 

r 

MULTIPLICATION BY 2 

How many hands has each pupil ? 

How many hands have two pupils ? Three boys ? Four girls ? 
Four shoes will dress how many boys ? 

Eight shoes, how many boys ? 

Svmbolise on the blackboard, on the ball frame. 

) W 0 

Stand 8 pupils in 2 rows. How many 2s ? 

Four 2s make how many ? 
















MULTIPLICATION BY 2 
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John’s father sent him to post 4 letters. He had to put a 2c 
stamp on each one. How many 2c stamps ? How much money ? 

Four 2s make how many ? 









How many 2s ? Count, 2, 4, 6, etc., up to 14. 

Ask a higher-grade pupil if he knows 7 times 2 without adding. 

Ask him twelve 2s. 

Let us learn the table of 2 so that we shall know them like that. 
The pupils already know the times 2 table to at least 4 times 2. 

Put four 2s in a column and question : 

Four 2s are ? Three 2s are ? 

Two 2s are ? One 2 is ? * ] 








# 


Add another 2 to the column. 
How many 2s ? 


2 

2 

2 

2 

2 

2 


Stand up 4 lots of 2 pupils. How many ? Stand up another 2. 

How many 2s ? Five 2s are ? 

Continue until there are twelve 2s in the column. 


Teach the sign for times contrasting with plus. 
Turn the column into the table in the usual form. 


Let one or two children say over the table, but remember that 
every line must be memorised independently of any other line. 

Erase the products, filling in again as you get the answers 

to such questions as : 4x2 — ?, 8x2 = ?, 12 X 2 = ?, 


5x2 = ?, 3x2 = ?, etc. 

When a child fails to answer any line let him go back to a line 
lie does remember and add on by 2s till he gets the answer. Impress 
it by requiring him to write that line on the blackboard. 

When the table is again complete erase the number of times, and 

drill by asking such questions as, How many times 2 make 14 ? 

Make a cardboard clock face with one hand fastened with a paper 
fastener, so that it can be turned from the back. Turn the hand 
to any number, say 5, and the children strive to be first to put up 

their hands for five times 2. 
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DIVISION BY 2 


LESSON 29 


DIVISION BY 



(a) Review the 2 times table from the division standpoint 
pupils to count by 2s to 24. and backwards from 24 to 2. . 


Get 


4c 

6c 


2c 

2c 


8 boy 

8 ? 


2c 

2c 


How many 2s in 4 


2c 



boy 


How many 2s in 6 



boy, 



boy 



boy 


How many 2s 


8 contains 2, 4 times 

8 divided by 2 = 4. 
Teach division sign. 



2 


4. 


Put down the products of the 2 times table at the direction of 
the pupils and build up the division table of 2s. 


2-2 


4 




2 

2 

2 


1 



3 

4 


Give such drill as : 6x2 

4 X 



2 

2 


12 




2 


2 

2 


i of 12 


2 


8 


2 

2 


# 

(b) Division by 2 as far as 24 divided by 2 (even numbers only). 

The reason for dividing one number by another is very difficult 
for the child to grasp. When problem work is added later, on an 
insecure foundation, the pupil joins the vast number of students 
who consider Arithmetic their “ weak ” subject. 

There are two kinds of division, direct and indirect. 


Partition 



appl 


counted in 2 groups, or divided by 2, gives 


4 appl 


2 appl 


8 apples 

4 ~ 


* 

The 8 (concrete) has been divided 


• • 0 

by an abstract number and the quotient is concrete. 

Quotition.—8 apples contain 2 apples 4 times. We cannot divide, 
in the sense of partition, 8 apples by 2 apples, so the division is 

indirect. We say 8 apples contain 2 apples 4 times, 
















































ORAL PROBLEMS INVOLVING REASONING 
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8 


new 



Writing the division question early thus, saves learning a 

U 

habit for writing fractions. 

Teach the word “ divide.” To divide 8 blocks by 2. Count the 
blocks in twos to 8 and arrange in 2 rows. 

Show how 8 children are grouped in twos for marching. Use the 
words counting in twos, grouping in twos and dividing in twos, 
remembering that “ divide ” is the final word when the pupils have 

rows or in 







the idea of dividing. Show that 8 blocks taken in 
2 times give 4 blocks in a row. (Partition.) 

In a following lesson teach that 2 blocks into 8 blocks go 4 times, 
or 2 blocks are contained 4 times in 8 blocks. 






8 


This work should be wholly oral for this grade. 


The statement 






2 apples equal 4 apples may soon be used. 

Teach even numbers to 20 divided by 2 from symbols and in the 
concrete with correct statements. 

As multiplication is a shortened form of addition, so division is a 
shortened form of subtraction. 


Blackboard and subtract, showing the pupils 

that 2 apples may be taken away 5 times from 10 

. 10 apples i _ .. 

apples, or -=——^— equals 5 times. 

2 apples 


+ 10 apples 

2 apples 


+ 8 apples 
2 apples 






+ 6 apples 
2 apples 



















LESSON 30 


+ 4 apples. 
2 apples. 

+ 2 apples. 
2 apples. 






ORAL PROBLEMS LEADING TO AND INVOLVING REASONING, AND 
GIVING PRACTICE IN SELECTING ESSENTIALS IN PROBLEMS 




1. John took 8 apples from the box and put back 3. How many 
pples had he then ? 


2. Mary walked 8 steps ahead and 
steps did she take altogether ? 



stei 


back 


How 


many 











42 


ORAL PROBLEMS INVOLVING REASONING 

0 

3 . John took 6 apples and cut each in two. How many pieces did 
he have ? 

4 . Mary took 6 apples and cut each in two. How many apples 
did she still have ? 

5 A man gave each of his 2 boys 4 apples and kept one for himself. 
How many apples did he have at first ? How many apples did he 

give away ? 

6 John had a five-cent piece and one cent in his pocket in whieii 
there was a hole. The smaller coin dropped through the . hole. 
How much had he left ? Harry found the coin and John gave him 
one cent for finding it. How much money had John then ? Have 

the story acted, using hand for 'pocket. 
y jjow many legs would 3 horses have ? 

8 How many legs would 4 hens have ? 

9 A boy lives 2 blocks from the. store. He goes to the store 

twice for his mother. How many blocks does he walk ? 

10 One day a little girl left home for school, which was 6 blocks 

away. When she had gone 3 blocks she went back home for a 
book. How many blocks had she walked when she reached school. 

11. How many covers would 8 boxes have? 

12. How many covers would 8 books have ? 

13. Fred spends 5c for an orange, 3c for an apple and 2c for 

gU m. How many cents did he spend for fruit ? 

14. Fred and John wish to spend 6 c together. How many cents 

# 

should each pay ? . .. . . ,. , c 

15. How many wheels has a bicycle? John rides his bicycle 6 

blocks How many blocks does each wheel go ? 

16. John had 12 marbles and lost 5. How many has he now ? 

17. John needs 12 minutes to walk to school, but to-day loses 
5 minutes in looking in a store window. How many minutes did 

it take him to reach school ? , , ,, 

Suggest subject-matter for the children and ask them to tell 

number stories. 

A 1 

Review Lesson 19. 
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LESSON 31 


TELLING TIME BY THE HOUR HAND ALONE 





















circle drawn on the blackboard divided into 12 


and this mark at 


me 


Have a large 
equal parts. 

Let us suppose this is a path for running 
the top is the starting-place. 

See these marks around the race-course? Who can sh 

• • 

half-way round ? 

Quarter-way round ? 

Quarter the way still to go ? 

Put 12 at the starting-place and 6 half-way round, 3 at quarter 
the round and 9 at quarter still to go. Fill in the other figures 
quickly and then convert into a clock face, asking of what this is a 

picture. ! 



Use ordinary numerals. 

How many can tell the time ? 

Tell the following story to show need of 


being able to tell the 


time 


There was a circus in town and they were to have a parade at 


10 o’clock on Saturday morning 






Ted’s mother promised to take him, and they were up in g 


oo d 


time on the eventful morning. Ted was very excited, for he had 
never seen an elephant, or any of the other wonderful sights of a 
circus parade. Tie kept asking if it was not time to go, but his 
mother said if they left home at nine they would be in good time. 

Mother went upstairs and was very busy for quite a while, and 
every now and then Ted would shout up to know if they had not 

anxiously he looked at the clock, and how he 

wished he could tell the time ! 


better start 


How 


At last his mother was coming, but, alas 


when she looked at 


the clock she had to tell Ted that they were too late and promise 


him a treat 


other time to make up for it 


How Ted wished 


he had been able to tell the time 

What time do you have to be at school in the morning 


Show 


here it says 9 o’clock on our picture of the clock face 
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ROMAN NUMERALS 


What time do w6 go home to lunch ? 

Who can show me 12 o’clock ? 

9 

Who can show me 1 o’clock ? 3 o’clock ? 7 o’clock ? 

What are you pointing with ? 

The clock has hands to point with too. 

Show cardboard clock face and discuss the hands. 

Keep the big hand at the starting-place, but make the little hand 
point to the various hours, children telling the time. 

By reference to the lunch hour, or from recess, 11 o’clock to 
12 o’clock, teach that it takes 1 hour for the hand to pass from one 

number to the next. 

% 

How many hours from 9 o’clock to 12 o’clock ? 

How many hours from 1 o’clock to 3 o’clock ? 

How many hours from 12 o’clock noon till 12 o’clock at night? 


The little hand is called the hour hand. 


Why ? 


Place the little hand just before 1 o’clock. 

Is it time to call school in ? No, not yet. 

Why? 

It is not quite 1 o’clock. 

Place the hand just after 1 o’clock or 9 o’clock, and lead children 
to express this as just past 9. 

Children will tell the time quite accurately enough for their 
purposes at this stage by looking at the hour hand alone. 

Seek opportunities to give them practice. 

As soon as children attend school they are interested in time and 


understand the meaning of 9 o’clock, 12 o’clock, 1 o’clock and 
6 o’clock (dinner hour). 


LESSON 32 

ROMAN NUMERALS 

After the pupils are able to tell the time with the ordinary 
numerals, the Roman numerals should be learned and substituted. 

Arrange several pieces of chalk on the desk. I want someone to 
tell me by making a sign that he wants just one piece of chalk. 
Suppose that you are dumb, or suppose that I do not know the 
language you sp§ak. One child may wish to make a mark on the 













blackboard. Another may hold up a finger. If not, ask for 
the sign to be made with the hand. Record on the blackboard the 
sign language to III. Pupils will suggest IIII for 4. Tell them we 
do write it this way sometimes, but let us go to the next number, 
5. Show how the five fingers may be made into V and ask for the 
number it represents. 

Now ask the class what is the number which comes 1 before 5, so 

• i * 

teach IV as one before V. Develop VI, VII and VIII and then 

mark X on the blackboard. Some number which we have already 
learned is seen two times in this letter, X. But two Is are made 
another way, II. Some will see the two Vs. How many do two 
Vs make ? Name the X, ten. Who can make the new number for 
9 ? Review IV. If the pupils now are able to make IX the lesson 

is a success. 

Review VI and VII and ask for the new numbers for 11 and 12. 
Number games. Let 13 children take part. One goes out, the 
other 12 are supplied with Roman numerals. Any two numbers 
arc called out by the teacher to change places, and the child out 
endeavours to secure the place of one who is called on, and if suc¬ 
cessful takes her card. 

Distribute the cards with the Roman numerals, placing them 

face down. Put an Arabic numeral on the blackboard and let the 

% • ' 

children turn over the cards. The child having the corresponding 
Roman numeral comes quickly to the front, and places it beside the 
numerals on the blackboard. Change cards and repeat. 

Tell them the Roman people used the numbers long ago and that 
we sometimes use them now. Where have they seen them ? On 
the clock. Draw a clock face on the blackboard; substitute the 
Roman numerals, with the help of the class, for the ordinary 
numerals, and review time. 


LESSON 33 ' 

COUNTING BY TENS 


Oral drill. 15 — 5 = ? 

18 - 8 = ? 
13 — 3 = ? 
17 - 7 = ? 


# 











ONE-QUARTER 
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# 

Teach 17 — 8. Have the answer 17 take away 8 leaves 9 because 
9 and 8 are 17. Give a short oral drill on the combinations and 
separations to 18 frequently. 

Count to 100 on the ball frame until all are familiar with the 
numbers. Ask one to start from 69 and count on. Have one 
start from 30 and count back. 



Fig. XL 


Rule a line 50 inches long on the blackboard. Divide into ten 
equal parts. Divide two spaces, each into ten parts. By pointing 
to the lines let the pupils count to 10. Mark 10 above the proper 

space. 

Start again from the beginning and count and mark 20. Count 
again in lots of 2 tens. The pupils can now see that 2 tens are 20. 
In the same way show that 30 is 3 tens, and that 40 is 4 tens. Build 
to 100. In 10 (pointing to the number) we have one? In 20 

two ? In 30 ?, etc. 

Count in cents to 10 and change for a dime and count in ten-cent 
pieces to 100. How many cents in 2 dimes ? In 3 dimes ? In 
5 dimes ? In 6 dimes ? In 9 dimes ? 

Arrange ten of the class in a row and let them number from the 

right. Let them count to 100. The pupil who is 10 is also 20, 30, 

40, etc.; let him count to 100, using his numbers instead of the 
whole row counting. He counts in tens. 

• • 4 (■ " * » . ^ f • 

LESSON 34 

ONE-QUARTER 

# 

Review the lessons on one-half of a unit and one-half of a number. 
Show the class a large apple. Four boys were standing under an 
apple tree one day when a big, ripe apple fell at their feet. One 
selfish boy wanted the whole apple another boy thought that each 
should take a bite. What was wrong with the last idea ? How 
could they divide it so that all would be satisfied ? 

On receiving a satisfactory answer to which all in the class agree, 









COUNTING 
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have one cut the apple into four equal parts, and give each to one 

of four selected boys. Complete the story : this one is for the 

# 

first boy; this one is for the ? boy; this one is for the ? boy; 
this one is for the ? boy; so this is called a fourth, or one-fourth. 
The first, second and third boys also have fourths. Let the first 
boy change places with the fourth boy and re-number the four. 

Write it thus : 

one- 1 . 

, or -r or one-quarter, 

fourth 4 

m « * m * ' • 

Place 8 blocks on the table. Have them divided among 4 pupils 
equally. What is \ of 8 ? In the same way find J of 12, J of 16, 
I of 20. 

0 

Show and put 4 £s to make $1. 

Make a circle on the blackboard and have it divided into fourths 
or quarters. Teach both words in the spelling lesson. For scat 
work let the class rule 4" squares on paper with diagonals and fold 
into fourths. Use the words fourth and quarter interchangeably. 
(When we say quarter we are using the French word for four.) 

Illustrate quarters with a carpenter’s folding rule. Let pupils 
find \ the length of the desk by folding string. 

Give pupils practice in estimating a quarter of the blackboard, a 
quarter the length of a pencil. 

LESSON 35 


COUNTING 


Use the metronome or ball frame and have the children count 
aloud as follows : 


# 



This method requires concentration on the part of the pupils and 
needs frequent repetition to ensure accuracy. 

Let the teacher count aloud to 50 by this method, using 10, 20, 

I • 

30, 40 and 50, and let the pupils tell the number counted. ■ Let one 
pupil count in series from 1 to 10 and stop the counting at 65 and 
ask the class for the number. 
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TELLING THE TIME 



LESSON 36 

TELLING THE TIME—QUARTER PAST, HALF PAST AND QUARTER TO 

THE HOUR 


If the children have been kept in practice in telling the time, 
and some of their number problems related to 12 hours on the clock 
face, the teaching of the big hand will now meet a need of the child. 
He will want to measure the “ not quite 9 o’clock ’ or the “ just 

past 12 o’clock.” 

Have a large circle on the blackboard divided into 12 equal parts. 
Get pupils to show you what we called the starting-place last time. 


Put in 12. 


Review quarter the way round, half the way round and quarter 


still to go 


Ask what numbers go in at these places on the clock face 


I 


in the remaining numbers and the hands, and then resort to a large 
board clock. -Briefly discuss the hands again and ask what the 

little hand is called and why. 

We will just call the other the big hand, and we are going to see 
what he tells us to-day. 

nlace ? So here is a race 


J )oes he always stay at the starting 


going on all the time. 

Who wins when a big boy with long legs runs a race with a little 

• * Mm N 4 

fellow with short legs ? 

m 

Which hand goes the faster ? 

Who can tell how far the big hand goes while the hour hand goes 

from 9 to 10 , and from 11 to 12 ? 
because I want you to be sure. 

Have a clock that can be seen by all the pupils, and let them 


No 


now about the clock 


observe by breaking their work at intervals during an hour to see 
what progress the big hand has made. Call attention, of course, 
when the big hand is at quarter past, half past, and quarter to. 
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LESSON 37 


telling the time (continued) 

# • 

Let us start the big fellow and the little fellow off togetli 
12 o’clock. (A common alarm-clock is suitable.) 


at 







Which goes the faster ? 

How far does the big hand go while the little hand goes from 

How 


12 to 1 ? From 1 to 2 ? From 9 to 10 ? Let pupils show 


]g does the little hand take to go from 9 to 10 ? 

How long does the big hand take then to go all the way round ? 
Place the hour hand half-way between 1 and 2, and get pupils to 


show how far the big hand 
way between other hours. 


ill be 


its journey. Similarly half 


This is called half past one o’clock. 

Place big hand at quarter past. 

How much of his journey has he done? Then where will the 
»ur hand be on his way from 1 to 2 or from 5 to 6 ? Place little 


hand. 



This is called quarter past. 

Place the big hand at quarter to. 
What part of his journey still to do ? 
Then what part of his journey from 



to 



has little hand still 


to do ? 


Place little hand. 

This is called quarter to 3. 

Give plenty of practice in placing the hands to show a given time 


# 

and reading the time when the hands are placed by the teacher. 

The teacher should seek occasion to require children to tell her 
the time, putting this new knowledge to use. Keep them in practice. 


LESSON 38 

TWO-DIGIT COUNTING WITH COINS 

• • 

Foundation work of units and tens and of our decimal system. 
This work leads to formal addition, subtraction and changing. 

In a box on the table place 3 ten-cent pieces, 2 fives and 10 one- 
cent pieces. Review lesson on the one-cent piece (Lesson 18). 

E 
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COUNTING A NUMBER OF OBJECTS 


Compare the one-cent piece and the ten-cent piece. How are they 
alike ? (shape, edges, face, etc.), and how are they different ? (colour, 
size, weight, number, value). 

Ask one to count out 10 cents. Perhaps he takes out 10 one- 
cent pieces. Write on the blackboard 10c. Ask that it be counted 
out in another way (2 fives) : yet another way (1 ten). We are 
going to buy this cap for 12 cents. Let different pupils count out 
the money until one has taken 2 cents and a dime. Write near 
together two headings on the blackboard, tens and ones. Under 
which shall I place the 1 for the 1 dime ? Where shall I place the 
2 for the 2 cents ? 

Write 12c on one side. Have it read. Have the corresponding 
money shown. Ask for the 12c to be found in another place (under 
the columns). Write 17c on the blackboard and ask a child to 
count out this amount while another tabulates the 1 and 7 in the 
proper columns. Write down 15c. Have the number read. Which 
would you rather have, the 5 or the 1 ? Why ? Continue until the 
class is certain that the figure on the left is tens. 

How simple to use money to explain our notation when the child 
is already familiar with making change ! 

How cumbersome and artificial in such a case to tie up bundles 
of sticks ! 


LESSON 39 

COUNTING A MISCELLANEOUS NUMBER OF OBJECTS 

Blackboard without order 26 X s or circles thus : 

' XXX 
X X X X X 
- X X X X X X 
X X X X X X X 

XXX 

X X 

A • 

Cover with the screen, then give one moment only for counting. 
This kind of work trains the pupils’ powers of observation and is 
akin to reasoning, for the class must remember the ones already 












ORAL PROBLEMS LEADING TO REASONING 51 

counted lest they be numbered twice. Only after many trials will 
the majority have 26. Let the number be placed on the blackboard. 

Suppose these marks are sheep. Who can draw a fence around 
what the 6 stands for ? Some can. Who can draw a fence around 
what the 2 stands for ? Usually the pupil will fence off 2 units 
instead of 2 tens. 

This type of lesson is of the utmost importance and should be 
often repeated. It has two aims; first, to train the powers of 
observation, and second, to enable the pupils to grasp the two-digit 
system of numbers. 

Caution. —In this grade make the work concrete. A number 
must mean to the pupil a number of objects. 

§ 

. LESSON 40 

# 

J 

ORAL PROBLEMS LEADING TO REASONING 

(See Lesson 12 for Method.) 

# 

1. 8 boys stood in 2 rows. How many boys in each row? 

2. 8 boys in a row. How many boys in 2 such rows ? 

• _ _ m _ 

3. §9 was earned by each of 2 boys. How much did both boys 

earn ? • 

4. A boy spent half his money and had $4.00 left. How much 
had he at first ? 

5. A boy spent half of his money in buying 3 stamps at 2c each. 
How much did he pay for the stamps ? How much had he before 
he spent any ? (Have the problems stated by three or four of the 

4 

class.) 

6 . A boy bought 2 ice-cream cones for 5c each and had 2c over. 
How much monev had he at first ? 

W 

7. How many days in one week ? In two weeks ? 

8. If I take 3 apples twice from 16 apples, how many are left ? 

9. 18 add 2, take away 3, take away 5, add 4. How many? 

10. A man left home at 10 o’clock in the morning and returned 
at 10 o’clock in the evening. How many hours was he away ? 

11. In the morning a little girl put her shoes on the wrong feet. 
She changed her shoes again to go to a party. How many shoes 
did she put on that day ? 
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TEST FOR COMPLETING PART II 



TEST FOR COMPLETING PART II 

I • 

An individual oral test for the backward pupils : 

1. Count forward to 100 in twos. 

2. Count backward from 100 in twos (ball frame). 

3. To know instantly 9 plus 8, 15 minus 9, etc. (to 20). 

4. To write 37, 48, 78, etc., to 100. 

5. To prove additive subtraction in the concrete to 20. 

6. To measure the length of a desk accurately in feet and inches. 

7. To give the correct change from 50c for the purchase of an 
article costing 17c. 

8. 4 plus 3 plus 8, etc., to the sum of 20. 

9. To count in 2s, 3s, 4s, and 5s to 60. 

10. To read^and make the Roman numerals to XII and to tell 
time to the quarter hour. 







PART ITT 


It is usually in this grade that the small wayfarer first tires of the 
journey that leads to the temple of Athena. Instead of the busy 
work of the former grades, the blocks and symbols for counting, he 
is placed on new rations, bare figures—he steps from the shore of 
concrete objects into the sea of abstract numbers. 

In this grade numbers should always be associated with objects. 

Sometimes the teacher may forget, again time may not permit, but 

naming in the concrete should always be understood. The interest 

aroused by the use of blocks and symbols in the previous grades 

should be maintained by sense experience in actually measuring by 

the foot and inch, pints and quarts, and counting on the hundred 

ruler, as well as the foundation work for the tables by counting in 
groups on the ball frame. 

Aims 

1. Notation and numeration to 1000. 

2. (a) Extensions to 100, as 78 plus 9, and separations to 100, as 
72 minus 8. 

(b) Formal addition and subtraction to 100. 

3. Counting first on the ball frame and then in the abstract by 

3s to 36, by 4s to 48, by 5s to 60, and by 6s to 72, extending all 

to 100. 

4. Multiplying the numbers to 12 by 2. 

5. Dividing the multiples of 2 to 24 by 2, and of 3 to 36 by 3. 

6. Measuring by feet and inches, pints, quarts and gallons. 

7. Finding such fractions as J, J, J of multiples of 2, 3 and 4 

to 24. 

8. Cross addition, as finding the sum of 5, 7, 2, 9, 6, leading later 

to the proofs for multiplication and division. See Lesson 14. 

9. Sight addition, as 11 and 18. 

10. Telling time to the minute and weighing by the pound. 

11. To keep the work within the experience of the child. 

12. To learn the multiplication tables to 6 times inclusive, with 

^ 0 

such drill as 5 X 6 plus 4. 

'0 

How many 4s in 20 ? etc. 


















LESSON 41 

NUMBER DEVICES 


In grades 2, 3 and 4 the mastery of the combinations and tables 
entails a large amount of drill work. To relieve the monotony of 
this work the following drill devices will be suggestive. 

A pupil who has to master the six times table will do the work 

•k 

with real enthusiasm if the products be placed on stepping-stones 
across a stream and he be urged to see how quickly he can get 
across without slipping off and getting wet. 

The wheel device will also help to make the acquirement of skill 

• # 

in the ready recognition of the combinations and products a less 
tiresome task, especially so if the children are urged to “ drive the 
car quickly,” and any stop be referred to as “ killing the engine,” 
and mistakes as “ accidents on the wav.” 
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NUMBER DEVICES 


Driving the car 
by saving the 
products. 




Fig. XVIT. 


LESSON 42 

EXTENSIONS NOT INVOLVING A CHANGE OF SERIES 

*- Mt i 

3^ of fIxo sum of any two-digit 

number and one-digit number where the sum of the units does not 
exceed nine. 

Review the harder combinations up to 10 . Use problems pic¬ 
turing concrete, everyday, number experiences of the children or 
situations easily within their imagination. 

Make sure that such combinations as 5 + 4, 6 + 3, 5 + 3 are as 
readily recognised as the figures 9, 9, 8. 

Get children to read the following, keeping on until no slackening 
of speed occurs when the combinations are reached. 


9, 2, 8, 7 

5 

4 


6 

3 

| 

! - 

4 

3 

: 5 
_ 3 


4 

5 

# 

i 

3 

6 






i - 


-1 


• 
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Now let us see how good we are 
together. 

What are: 4c 14c 24c 34c 

4c 4c 4c 4c 


at adding larger numbers 


■ 

Put the figures on the blackboard and illustrate if necessary with 


coins. 


m 

What are : 6 sheep 16 sheep 26 sheep 

3 sheep 3 sheep 3 sheep 


3 books 
36 books 


When a pupil makes a mistake, refer back to the combination 
involved in the extension. 

Avoid guessing or mechanical work by changing the combination 
directly this is apparent. 

Give a miscellaneous drill such as the following. Add 3 to the 
following numbers. 


0 

1 

2 

3 

4 

5 

6 

Also 39 - 

- 3 

10 

11 

12 

13 

14 

15 

16 

29 

- 3 

20 

21 

22 

23 

24 

25 

26 

19 

3 

30 

31 

32 

33 

34 

35 

36 

38- 

- 3 

* • 

# . . 



• 




28 - 

- 3 etc 


This can be done across, downwards, or in any order. 

A race between tw T o pupils such as adding 4 to each of the following 
numbers, racing to the centre, makes a good exercise at close of 


lesson. 


13, 64, 5, 75, 32. 


32, 75, 5, 64, 13 


Also 17 


4, 68 


4, 9 


4j 79 


4, etc. 


This may also be made a 
team compete and keeping 


team race by letting 


one from each 


the scores. 


LESSON 43 

% 

■ 0 

EXTENSIONS OF NUMBERS INVOLVING A CHANGE OF SERIES 

# 

Aim. —To teach ready recognition of the sum of any two-digit 
number and one-digit number where the sum of the units exceeds 

b 

nine. 

The extensions are taught in two series; first, where the addition 
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EXTENSIONS OF NUMBERS 

• . 

makes no change in the tens figure; second, where the sum of the 
units make the tens figure jump one. - 

27 + 7 should not be taught as 7 + 7 = 14, put down 4 and 
carry 1, but from the combination 7 + 7 = 14. The raising of the 
ten should become automatic later. The addition of two numbers, 

4 

so frequently required in everyday life, should be done from left to 
right, reading the answer as the addition is performed. 

The pupils should see that 7 + 7 are greater than 10, so that the 
20 of 27 jumps to the thirties. 

Review with problems and drill the harder combinations such as : 

9+9 9+8 7+9 8+8 9+6 8+7 8+6 

9+5 7+7 6+7 9+4 8+5 8+4 7+5 

6+5 8+3 

See previous lesson for suggestions. 

Name all the numbers which added to 6 will make it jump into 
the teens. 

Put a series of numbers on the blackboard and get the class to 
jump every number up to ten. 


7 76 64 

35 23 
82 3 





Deal with this lesson as in the previous lesson, calling attention 
to the change in series, and give sufficient practice so that the 

results are given instantly. 

Separations will be taken up in two series as above. 

4 — 3, 14 — 3 without change of series. 

15 — 7, 25 — 7 with change of series. 

# 

Drill constantlv. Review Lessons 29 and 30. 

















COUNTING IN FIVES 
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LESSON 44 

* i # 

COUNTING IN FIVES 

(a) Stand 5 pupils aside from the class in a row. Let them 
number from the right, 1, 2, 3, 4, 5. These five are to count to 
100, each saying the next number, so that the fifth says 10, 15, 20, 
etc., to 100. 

Now let us see if we can count to 100 with only one saying his 
numbers. Which one finished the hundred ? If he is not able to 
say his numbers, 5, 10, 15, etc. to 100, let another volunteer take 
his place. Select another group to count in the same way. 

Ask one to count in fives from 20, another from 35. Count 
backward in fives from 20 to 5, from 100 to 5. Let a small number 

« i 

tally on the blackboard while the teacher counts in fives, as: 

mi mi mi mi mi mi mi 

Fig. XVITT. 

Have another group at the board tally the five school-days in the 
week, telling the day for each mark and checking up to 10 weeks. 
How many days ? •. 

(b) Counting in tens to 10 tens. 2 tens ? 3 tens ? 4 tens ? etc. 

(c) Count to 200. 

'Number Game .—Show that ten 10-cent pieces = 100 cents ($1). 
Hunt the thimble.” Let the hunter turn to the wall and count 

0 

by 5s or 10s to 50, whilst the other children pass the thimble from 
hand to hand. The hunter has three guesses as to who has the 
thimble. The others will listen to his counting, or may count 
softly in unison with him. The pupil discovered with the thimble 
becomes the hunter. 

Give numbers 11, 71, 19, 182 and compare value of Is in units, 

tens and hundreds. 

* 

Dictate numbers to 1000 for the pupils to write on the blackboard. 

Add 4, 6, 5, 7, 8, 9. 
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SINGLE COLUMN ADDITION 


LESSON 45 

SINGLE-COLUMN ADDITION 

I 

Review the harder combinations and extensions 

9 7 etc., gradually expanding this into column addition and 

# 

8 39 reviewing the easier combinations; e. g. 

9 becomes 9, 6 becomes 6, 7 becomes 7, 8 becomes 8 

8 3 9 4 39 4 37 .5 

5 5 — 35 — 32 

Grouping in column addition should be encouraged from this 
time on. Avoid restricting the child to adding one figure at a time 
by pointing. 

Teach pupils from the outset to check addition by adding both 
up and down. 

After some practice in column addition see that the hardest 
combinations come in most often. These have been proved to be 
the hardest by testing thousands of pupils. 

In order of difficulty : 

1. 9 + 8 5. 8 + 5 9. 7 + 6 

2. 9 + 7 6. 8 + 6 10. 9 + 5 

3. 9 + 6 7. 7 + 5 11. 7 + 4 

4. 8 + 7 8. 9 + 4 

Bring zero into the columns. 

Let children start with 2 and add 4 at a time to 26; start with 2 
and add 5 at a time to 32. 

Use this drill frequently, changing the starting number and the 
number to be added. 


LESSON 46 

MEASURING IN PINTS AND QUARTS 

0 

Oral Drill: 19 + 3, etc., to 89 + 3, and 22 — 3 to 92 — 3. 

Apparatus.—Pint measure, quart measure, pint milk-bottle, quart 
milk-bottle, quart ink-bottle, large vessel, as a gallon measure, 
partly filled with water, pint sealer, quart sealer and sand-board. 









THE RELAY RACE 
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Do you see anything in this room that we could measure with 
this small tin cup ? ^Anything beside the water ? Anything beside 
the water and ink ? The sand ? Yes. 

How many measures are there on the table ? Any the same 
size ? How can you tell which holds more ? Let the children 
actually discover for themselves which holds more, the pint measure 
or the pint milk-bottle. Afterwards let them place together all the 
measures that hold the same. Some will know the name pint. 
Write pint, pt., on the blackboard. What do we buy in pints? 
Who can bring a bottle to school that holds just a pint ? 

Take the quart measure. How many pints will fill this measure ? 
Let the pupils measure. What other measures here are the same 
size as this one ? Let these be measured in pints. From the milk- 
bottle or the sealer some will know the word guart. How many 
pints in a quart ? What do we buy in quarts ? 

In what store in town have you seen many quart and pint bottles 

on the shelves ? What does mother put in the sealers ? Why are 
these sealed so tightly ? 

Ask John how many pints make a quart. He did not himself 

measure. How does he know 2 pints make 1 quart. Did he see 

anyone else measure or did he hear someone say that 2 pints make 

1 quart ? He must actually do the measuring or see it done. Remind 

the children of this when the work is being done. We do not wish 

our children to be too ready to accept second-hand statements 
unquestioned. 

How many quarts in 3 pints ? * 

How many pints in 3 quarts ? 

How many pints in one and a half quarts ? 

Knowledge is of things we see. 

Add 6 figures in column addition daily and in cross addition as 

2, 7, 3, 5, 6, 8. (See Aims of Part III.) 


LESSON 47 

I 

THE RELAY RACE 

A number game such as the Relay Race makes a bright conclusion 
to an oral drill lesson. The children look on it as a reward for good 
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A GUESSING GAME 


work, and at the same time it gives further practice in the work 
under review with a strong incentive to do their best. 

The dull pupil, who has been unable to earn any praise in the 
ordinary work, may shine in the number game, where he may make 
up for lack of exceptional skill in Arithmetic by skill of hand and 
eye or of speed of movement. 

At the conclusion of drill on the combinations, place two rows of 
numbers exactly alike on the blackboard, one number for each child 
in the two rows which are to compete. 

96958473 96958473 


Provide the last pupil in each of the rows with a piece of chalk. 
These children must run up to the blackboard on their toes, add 
the number given by the teacher to the first number in their respec¬ 


tive 


put down the answer 


and 


return, putting the 


chalk on the desk of the next child in front. These children then 
run forward and add the same number to the next figure, put down 
the answer and return, and so on. The first row to get all the 
answers correct and everyone seated, wins, 
which are not readily decipherable as correct. 

It can be readily seen that the same game may be used as a drill 
in Extensions, Multiplication or Division. 


Do not count figures 


LESSON 48 

# 

. A GUESSING GAME 

Oral Drill. —18 + 3, etc. to 88 + 3 and 21 — 3 to 91 — 3. 

The teacher starts the game by saying, “ I am thinking of 9 and 

a certain number ”—selecting numbers with which the pupils are 

• 6 

familiar. The first pupil says, possibly, “ 9 and 6 are 15.” “ Not 

the number.” The next may say, “ 9 and 9 are 18.” “ Not the 

number yet.” The teacher may have in mind 9 + 7. The pupil 
who in his right turn says, “9 + 7 are 16,” becomes the teacher. 
It is best for him to come before the class, and before saying, “ I 
am thinking of 7 and a certain number,” he should write his com¬ 
bination on the. teacher’s paper, lest he favour a friend. Divide 
class into two teams. The team whose teachers make it hardest to 
guess, wins. Score the guesses and make this an exercise in addition. 
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WEIGHING BY THE POUND 

This little game is a welcome change from the monotony of number 
drill. If full statements are made the game is of great value. It 

gives confidence to the one who comes forward as teacher, and adds 

# 0 •• ® 

variety to a drill so often without interest to children. 

The same device may be used in subtraction and multiplication. 


LESSON 49 


WEIGHING BY THE POUND 


Oral Drill 
separations. 


# 

18 -f- 4, etc., to 88 -f- 4; 19 + 4, etc., to 89 + 4, and 


Ask what we buy at the grocery store in pounds—butter, sugar, 
tea, etc. With hook scales (borrow from some home if the school 
has none) weigh a pound of sand from the sand board. Tie up the 

possible 



sand in a paper and let the children weigh carefully 
have a pound of butter and let the class weigh the wrapped butter 
and name the amount. Some will say, “ This is a pound of butter.” 
Show them the weight of the butter on the scales. Ask which is 


heavier, the sand or the butter. Let them see the sand 


ghed 


Weigh out five pounds of sand. Let some pupils weigh it and 


idg 


the number of pounds and then verify by weigh 


(The 


pupils are now acquiring knowledge in the same way that a scientist 
does in his laboratory, knowledge through the senses as a basis for 
reasoning, instead of memorizing what another has found out.) 
Use a few minutes once a week with similar exercises on weight. 

Project Work . — Have each pupil bring a clean stone that he 
thinks will weigh one pound. Let him have it tied with a string 
ready to hang on the scales. • Help him in weighing it and com¬ 
pliment the one who is nearest the pound. 



mechanic owns the tools of his trade and a' teacher 


work 


would often be twice as efficient if she would provide herself with 
certain equipment to make the teaching real and concrete when 
necessary. If a teacher would spend one week’s salary in a year on 
special equipment and the other weeks in planning what is most 
needed, our school system would be revolutionized. It is not the 
book, nor the School Board, nor the Education Department, but 
the Teacher, that makes the school system. We shall never forget 
the teacher who brought to school in our childhood days, compass, 
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FORMAL ADDITION WITHOUT CARRYING 


magnifying glass, camera, magazines and books, an electric dynamo, 
a huge magnet, a prism, a barometer and other things of interest. 
It awakened in us a desire for an education. Many children drop 
off the highway of learning without having been told of the wonders 
ahead. 

Teach the multiplication and division tables of 3. 

See Lesson on two times table (Lesson 28). 

m 

% 

# 

LESSON 50 


FORMAL ADDITION WITHOUT CARRYING 


Oral Drill .—Begin each lesson with an oral drill on the extensions 


to 100, continuing as suggested in Lesson 41 with added number- 


power after Lesson 43. 


16c 


23c 


39c 


Let Harry take 1 dime and 6c, and John 2 dimes and 9c. 


How 


much money has Harry ? How much money has John ? 


These 


two boys wish to buy a ball worth 35c. Has Harry money enough ? 


Has John money enough ? How can they buy the ball ? Let the 


pupils suggest that the boys put their money together. First write 


16c on the blackboard and under it 23c. How many columns ? 


Point out the cent column. Point out the dime column. 


Call 


them the ten-cent column and the 


cent column. How many 


cents will 6c and 3c make ? Where shall we place the 9c 


And 


the 



tens 


Let the addition be proved correct by the money 


being put together and counted. Have the boys togethe 


gh 


money to buy- the ball 


How 


w 

many cents over 


? 


How 


many 


cents will each have 


24 apples 


32 boys 


43 girls 


75 apples 


56 boys 


26 girls 


99 apples 


88 boys 


69 girls 


Drill on the units and tens. Name as follows 



_ _ _ % 

20 apples, 2 boys and 30 boys, 3 girls and 40 girls 


appl 


and 


Teach multiplication and division tables of 4 


i 
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LESSON 51 


FORMAL ADDITION WITH CARRYING 


Review Lesson 37. 
Preliminary Drill .—Chang 


14c 


amount, but in an easier form to carry—1 dime and 4c 


in one-cent pieces into the same 

In the 


dime 


ay change all the sums from 11c to 19c to currency containin 



13c 





28c 

23c 


64c 



• • 

in the preceding lesson, find a motive for adding, as three 


girls wish to buy a game worth 60c 


Have a unit box or cent box 


and a ten box or dime box into which the money when put together 
will be placed. 

When the girls put together their 14c, have the sum changed to 
1 dime and 4c. The 4c go into the unit box and the dime is placed 


the ten box. Under 


iicli column shall we place the 4 c 


the class form the habit in the beginning of pla 

figure ( 1 ) above the 2 in the column of tens 
4c and 60c. 

Additional problems. 


the 


Let 

mg 


Have the sum read 


17 

19 

25 


eggs 

eggs 

eggs 


61 


eggs 


26 boys 

39 boys 

28 boys 

93 boys 


35 oranges 
37 oranges 
28 oranges 


100 


oranges 


Let the pupils 


to use column addition 


24 steps, another 15 steps, and another 




did the three together take ? 
of setting down the number of steps eech 


stei 


g one 


w n 1 k 


How many steps 


the numbers together 


They will themselves see the benefit 

and then adding 
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LESSON 52 


COUNTING IN HUNDREDS 


Make 


v _ I 

Count in tens to 100. 

Beside the unit box and ten box, use a hundred box. 
slips of paper into hundred-cent bills for the hundred box. In the 
ten box have one 50-cent piece, 2 quarters, and 10 dimes as well as 
cents in the unit box. Blackboard 176 cents. Count the money in 
as many ways as possible. 

Review notation to 1000. Select three pupils to stand in a row. 


Let one hold a card 
third a card with 9 


729, 297, 792, 279, 927 and 972 


i which is 7, the next a card with 2 and the 
Let the three group themselves to represent 


Teach the multiplication and division tables of 5 
Review Lesson 45 and teach the gallon. 


LESSON 53 

THE TABLE OF FIVES AND THE FIVE TIMES TABLE 

Put a column of twelve 5s on the blackboard and review counting 
by 5s to 60. 

Fill in the products of the five times table and drill as in lesson 
on table of 2s. 

Arrange 20 pupils in 4 rows and show that 4 X 5 = 5 X 4. 

5 5 5 > . 3 

? y > 5 5 

> 5 ) ) > 

) > > > > 

4 4 4 4 4 

5 X 4 = 20 

. _ • 

Drill the table both ways. 

4 X ? = 20 ? x 5 = 40 

5 x ? = 20 ? x 6 = 30 

• ' • k • I •• 

• <. f • # 

Give exercises in finding the cost of a number of articles at 5c 
and of 5 articles at various prices—3c, 4c, etc. 





i 
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The following drill prepares the way for formal multiplication of 
large numbers and division with remainder. 

5x8+1=? 5x4+3=? 5x7+2=? 

Use drill devices to relieve the monotony of the necessary drill. 
Review the other tables as in this lesson. 

Call attention to the endings in this table, 5, 0, 5, 0, etc. 

Accustom children to putting multiplier below multiplicand in 
preparation for formal multiplication. 

Multiply : 

8 6 7 

4 3 2 

32 18 14 etc. 


LESSON 54 

FORMAL SUBTRACTION 

# 

Subtraction without changing. 

Arrange the class before the Arithmetic table. Set out the unit 
box and ten box containing cents and dimes as in former lessons. 

John takes out 29c (2 dimes and 9 cents). Blackboard the 

number. He is going to spend 14c for a top. How many cents 

will he have left ? Will he have enough left to buy a dozen marbles 

for 15c? To . make certain that all understand the problem, ask 

several what John is going to buy, how much he is going to spend 

and what do we wish to know. A main reason why so many pupils 

fail to grasp the explanation of a problem is that they are unable 

to state just what the problem is, and do not know what the teacher 
is trying to explain. 

All realize that John is anxious to know if he will have enough 
left after spending 14c for the top, to buy himself a dozen marbles 
for 15c. Fred is storekeeper. How many cents must John pay 
Fred? Write the 4c under the 9c. How many dimes? Write 
the 1 under the 2. 4c + 5c = 9c. 4c from 9c leaves how many 
cents? John counts the cents he has left to make sure, i ten + 

1 ten = 2 tens. 1 ten from 2 tens leaves 1 ten . 14c from 29c 

leaves how many cents ? Have the 15c counted. 
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SUBTRACTION 


Put the 14c and 15c together again. 14c and 15c make how 

many cents ? 

# 

Blackboard 37c 58 oranges 99 boys 

— 12c — 33 oranges — 64 boys 


2c and how many cents make 7c ? Write 5c under the 2c. One 

%/ 

ten and how many tens make 3 tens ? Write it down. 12c from 
37c leaves how many cents ? 25c from 37c leaves how many cents ? 

Say * 30 oranges and how many oranges make 50 oranges ? 60 

boys and how many boys make 90 boys ? 

Instead of bundles of splints which are never used outside the 
school to represent units and tens it is much easier to use money 
with which the child is familiar, and fortunately money is being 
changed every day. 

Blackboard 38c 49 apples 87 eggs 

— 25c — 13 apples — 22 eggs. 


5c 


We are taking away. Have the numbers named in the concrete— 

c make 8c. Subtract by adding. 2 dimes and ? dimes 


and 



make 3 dimes. 3 apples and ? apples make 9 apples. Subtract 
by adding and write down the answers in their proper places. 


25c 


cares 


i 


13c 

2 


2 


13 apples + 36 apples 


2 


22 eggs and 65 



13c from 38c leave how many ? 

26 apples from 49 apples leave how many ? 

65 eggs from 86 eggs leave how many ? 

If any pupil does not understand the reverse subtraction let him 
hold 25c in one hand*and 13c in the other, and show him that 13c 
from 38c leave 25c, or 25c from 38c leave 13c. 



# 


subtraction (< continued ) 

Aim. —To teach additive subtraction in the concrete, involving 
borrowing or changing, by means of making change with money. 

In the store, change is added to the purchase price to make the 
equivalent of the coin or bill tendered in payment. But, in these 
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commercial transactions, another source, the till, is drawn on rather 
than the coin or bill tendered for payment. This is not a dear 
case of additive subtraction but rather of counting even money, as 

19c from 25c. The seller savs, “ 19c and 1c make 20c and 5c make 

25c.” 

Oral Drill .—5 from 12, 5 from 22, 5 from 32, 2 from 42, 12 from 42. 

Review the separations of 10 to 18, as these are all that are used 
in ordinary subtraction and must be known perfectly. 

(a) Mary has 42c and wishes to spend 27c for a ribbon. How 
much will she have left ? Let her count out 42c before the class, 
4 dimes and 2 cents. She pays this at once to Alice, the storekeeper, 

and waits for change. 

Do it with figures on the blackboard. 

• ’ ‘ ‘i • 

Tens. Ones. Think, 7 require 5 to make 12. 

4 2 Put down 5 and carry 1 ten. ...... 

—2 7 1 ten, 2 tens = 3 tens. 

- — 3 tens require 1 ten to make 4 tens. 

1 5 Put down 1 ten. 

Check by adding 27 and 15. 

* • • 

Work another exercise such as the following, and verify with 

coins. ; i 

. • 

4 

Tens. Ones. 

5 6 

-3 9 


LESSON 56 

THE HUNDRED RULER 



Fig. XIX. 

We learn by doing. Knowledge comes to us largely through the 
senses. A technical description of a piece of machinery, that we 
have never seen in use or diagrammed, could not be clearly under¬ 
stood by us. The first year in school is always the pleasantest, for 
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THE HUNDRED RULER 


do not the children then act their language stories, make houses of 
paper, animals from plasticene, and count with blocks and real 
things ? Soon we place them on a ration of bare figures and expect 

reasoning long before the reasoning age. 

Let a teacher tell a senior class in their first lesson on cords that 

there is a mistake in the book in calling a cord 128 cubic feet. He 

might tell them that a cord of wood has just been piled up in the 

school yard and that it contains 120 cubic feet. All the pupils 

would reach for pencils to correct the alleged mistake in the book 

and not one would ask to measure the pile of wood. Should we not 

have a system of teaching which would lead the children to discover 

for themselves, and whenever possible to have them prove the 

accuracy of their own work by actual measurement, rather than to 

depend on the word of another, the answer in the book ? 

The hundred ruler is for testing answers to all questions in addition 

and subtraction where the sum is not greater than 100 in addition, 

and the subtrahend is not greater than 100 in subtraction. 

Make two wooden rulers 25 inches long and J inch thick. Divide 

each into tenths and number from 10 to 100. Divide ten ten-spaces 

0 

into unit spaces (each unit = \ inch). 

Let the class add and subtract as the teacher writes on the black- 


38 

45 

39 

18 

72 

* 100 

49 

37 

26 

-29 

-34 

87 

82 

83 

43 

66 


Cover the work and let the children actually use the hundred 
ruler to prove the answers. 38 joined to 49 will read 87; 34 covered 
over the right-hand end of the ruler will read 66. 

Tabulate the answers found by the children : 

1. 87 

2. 82 

3. 83 

4. 43 

5. 66 

and compare with their former work. 
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The teacher might make the first rulers from cardboard, and 
when she sees how useful they are she will ask a carpenter to make 

them from wood. 

m 

• * 

LESSON 57 

THE CALENDAR 


Make a calendar of the present month, as November, and teach 
the lesson on the first day. 

November 



Ask the name of the present month, of the past month and of 
the next month. 

Ask how many columns to make for the days and how many 
for the weeks. Which is the first day of the week? Make a list 
of the days of the week for the spelling lesson and then ask what 
days should be placed at the head of each column. Let one pupil 
write the word Sunday. He will find the space too narrow. Rather 
than tell the class the abbreviations, should they not know,* ask 
them how they can find out the proper way for placing the days 
on the calendar, Some will suggest the printed calendar at home. 
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TELLING THE TIME TO THE MINUTE 


# 

• • 

It is better to postpone the lesson until afternoon and to expect 
the children to discover this information for themselves, than to 
fill in proper forms. 

If the day begins on Wednesday, ask a pupil to place 1 in the 

proper column and in the proper week. Point out the space for 

2 


next Wednesday. What number shall we write for it 


If a mistake is made, have the davs between counted 


Why 


How many 


Wednesdays in the month ? When the pupils are asked to find out 
the abbreviations they should also be asked to notice the number 
of days in the month. Fill in, with the help of the class, the Fridays. 

How many days altogether? How many days come five times 
this month ? How many four times ? 


Write the word 


CC 


date 




on the blackboard. Ask for a story 


about the 8th, using the new word “ date.” 
Wednesday is the day, and the eighth day is th 




necessary 
What is the date 


on Saturday? On a week from Saturday? On two weeks from 
next Sunday ? Similar questions. 


Ask if any have birthdays in November and mark these 


How 


many days until Mary’s birthday ? Her birthday is very important 
to the small child. It is thoughtful of the teacher to keep the month’s 
birthdays in mind in order to felicitate the pupils when their birthdays 


arrive. 


The Arithmetic of the calendar is interesting and intensely practical. 
Many adults have difficulty in figuring on Monday the date of a 
week from Saturday without the aid of a calendar. From now on 


tli 


o 

C/ 


blackboard calendar should be conspicuous each month. 


The 


weather should also be noted by the class and symbolized each day. 


LESSON 58 

TELLING THE TIME TO THE MINUTE 

\ 

Review thoroughly the lessons on telling time by the hour, 
half-hour, quarter-hour with special reference to the side of the 
clock, when we say “ past ” and “ to.” 

Review with metronome the counting of 60 secs, to the minute 

i * 

and let part of the class watch the big hand of a clock mark off the 
minute. 
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THE INDICATOR TESTS 

How long does mother boil an egg ? Tell if necessary, 3 min. 
Let the class imagine they are boiling an egg and watching the 
clock. Let them count the minutes as the big hand marks them off. 

The teacher should have a large semicircle on the blackboard 
with the hours from 12 to 6 and the minute marks filled in and 

9 

numbered as in diagram. . 

These divisions must be sufficiently large to be 
clearly seen by all the class. Let the pupils show the 
first five minute spaces on the diagram. Now let 
them count the spaces from 12 to 6 as 1, 2, 3, 4, 5, 
and 1, 2, 3, 4, 5 and, etc. 

Now let the pupils count from 1 to 30. Get 

pupils to show five minutes, ten, fifteen, and count 

# 

by fives, 5, 10, 15, etc. 

Quarter-past, how many minutes past? IG ‘ 

Half-past, how many minutes past? 

Draw the big hand in different positions, changing the hour hand 
as well, and have the time told, as 12 min. past three. 

Erase the figures and continue the lesson. 

Whv do we call the little hand the hour hand ? 

# 

%/ 

What does the big hand tell us ? What would be a good name 
for it ? Let us always call it the minute hand. 

Draw the other semicircle, but number backward as 4, 3, 2, 1; 
4, 3, 2, 1, using “ to ” instead of “ past,” and proceed as before. 
How many minutes to half-past ? How many minutes in 1 hr. ? 

Let them count 5, 10, etc., to 60. How many secs. — 1 min. ? 

# 

Blackboard 60 minutes = 1 hour. 

60 seconds = 1 minute. 


LESSON 59 

THE INDICATOR TESTS 

These tests are intended to help the teacher find the weakness 
of the pupil. Each line consists of exercises of the same type, 
testing the child’s mastery of one of the well-known difficulties in 
the fundamentals 
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THE INDICATOR TESTS 


Addition 


Climb this hill and capture the flag 
Start at the bottom. 


8 


7 


28 



48 

10 


3 

27 

30 

49 


4 

36 

7 

28 


21 

42 

36 


22 

30 

27 


10 

35 

44 


6. 

20 

70 

20 



40 

• 

10 

30 



30 

20 

30 


5. 

• 

9 

8 

5 



6 

7 

7 



3 

8 

4 

0 


4 

0 

3 



3 

4 

8 


4. 

42 + 7- 

? 65 

- 8- ? 


39+7- 

? 75 + 8 - ? 

3. 

8 

5 

87 

58 

m 

37 

47 

• 

9 

6 

2. 

7 

5 

6 

5 


9 

• 

8 

9 

* 

9 

1 . 

3 

4 

76 

93 


35 

65 

3 

4 



Fjg. XXII (a). 
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THE INDICATOR TESTS 

# 


Subtraction 


Subtract: 

8. 30 50 90 

18 27 46 



Take away : 

J 



48 

24 



88 

33 


Find the difference between : 

5. 40 60 80 

20 40 50 

4. 60 — 7= ? 76-9 = ? 

40-8 = ? 86-9 = ? 

Subtract. 

6 

3. 47 65 24 43 

8 9 6 5 

$ 


Subtract: 

2. 17 15 13 13 

9 8 9 7 

I 

1. 56 79 28 49 

-3 -4 -5 -4 
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PROBLEM WORK ON PART III 

fl 

If a child fails to get more than half the exercises in any one 
line correct, the teacher can safely assume that this type of exercise 
must receive further attention. 

A correct diagnosis is essential to rapid and successful treatment. 
Don’t waste time drilling all the combinations when there are only 
two or three giving trouble. 

Do not require pupils to write out the exercises. Let them fold 
a piece of paper as many times as there are lines to the exercise. 
Now place this folded paper with top edge under the bottom row 
and write the answers. Turn over, placing these answers face 
down, and write the answers to the next row. Unroll one fold 
so that the second line of answers is face down, and placing it under 
the next line write down the answers. Repeat this latter, unrolling 
a new fold for each line. 







9 


LESSON 60 

PROBLEM WORK ON PART III 

1. How many inches around the top of the pupil’s desk? 
(Material for addition work.) 

2. How manv inches in 1 ft. 4 in. ? 1 ft. 9 in. ? 

I/ 

3. How many feet and inches in 17 in. ? 21 in. ? 

4. We bought 2 quarts of milk at 10c a quart. We used 1 pint. 

How many pints are left ? 10c a quart is how much a pint ? One 

quart and a half cost how much ? 8 pints make how many quarts ? 

5. A man had $82. He spent $29, $26, and $18. How much 

• * • 

had he left ? (Teach by addition.) 

6. A boy ate half of his apples. He ate 9. How many had he 

altogether ? 8 is half of what number ? 

7. A boy had 5c given him each day for a week. If he spent 
10c, how much had he at the end of the week ? 

8. A goat gives a pint of milk twice a day. How many quarts 

in a day ? In a week ? 

y 



TEST FOR COMPLETING PART III 
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TEST FOR COMPLETING PART III 


Add : 

1. 7 

2. 93 

• 

3. (a) 6x9 minus 5 

19 

-75 

(b) 4x7 plus 9 

28 


(c) 3x9 minus 9 

27 

i 

• 

(d) 5 x7 plus 8 

30 



4. How many feet and inches in 17 in, ? in 9 in ? in 23 in. ? 

5. Write three hundred eight; six hundred nineteen; and four 
hundred six tens seven units. 

8. Find J of 24; £ of 18; J of 16. 

7. John lives 3 blocks east of the school and Fred 4 blocks east 
of the school. How many blocks apart do the boys live ? (Sub¬ 
stitute miles and town for blocks and school in rural districts.) 

8. Write a story about 6x5 minus 4. (This is the title for such 
a story as, John bought 6 ice-cream cones for 5c each, but when 

he went to pay for them he was 4 cents short. (He had only 26 
cents.) 

9. A man had §24 and lost $8. How much money had he left ? 

10. In a game of “ I spy! ” a boy could run from his hiding-place 
to the post in 24 seconds, but lost 8 seconds in falling down. How 
long did it take him to reach the post ? - 







4 


# 


* 


I 









% 






✓ 
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PART 


IV 


(For additional exercises and problems, see Pupils’ Text.) 


Aims 

. Notation and numeration to 100,000. The pupils should be 

taught to write the numbers from dictation as well as to read them 




Multiplication tables to twelve times complete, with 


pecial 



drill on 7 X 8 plus 9, etc. 

To Transfer the above statement 7x8 plus 9 to original 

I 

language, as John bought 7 pictures for 8c each and then had 9c 

over. He had altogether 65c. 

. Multiplication by one figure to 100,000. 

. Proof of multiplication. 

6 . Short division. 

7. Proof of short division. . 





Harder addition with proof of addition 


9. Subtraction to 100,000 

10. Easy fractions as J, 


illli 

3 > 4 > 5 ’ 6 > 8 


1 of 18,1 of 24 


2 


3 


i of 28, 4 of 


20 


1 of 18, 4 


of 24) 


, 0 Vi g Vi 

11. Extended work with actual measurement in inches, feet and 


yards 


pints, quarts and gallons; pounds 


12. A variety of oral and written problems based on multiplication 
and division involving the units of measure learned, and the use of 
Canadian money in dollars and cents. In every lesson the teacher 
should strive to increase the number-power of the pupils. 





« 












i 























* 



t 





















LESSON 61 

NOTATION AND NUMERATION TO 100,000 

> r %•*# m A, * * * ' / * Jg % r > • 1 f 

Aim. —To teach notation and numeration to 100,000, so that the 

pupils can read and write readily the numbers in the limit, and to 
bring the numbers over 1000 within the experience of the child. 

Review. For the pupils who are beginning this lesson in Sep¬ 
tember much reviewing will be necessary. Review such a number 
as 468. What three numbers do we say when we read 468 ? 
Set it down as three separate numbers. Show.that it takes 10 in 
the unit-column to make 1 in the ten-column, and 10 in the ten- 
column to make 1 in the hundred-column. Continue the idea of 
previous lesson in notation. Use such numbers as 1; 15; 148; 

1872; 18,692; 128,731, to show the changing value of 1. (Tens of 

units, hundreds of units, tens of thousands, hundreds of thousands.) 

Write a column of figures in ten-thousands for the class to write 
in words as an exercise, and correct as ordinary dictation. 48,529 
should be written forty-eight thousand, five hundred twenty-nine. 

LESSON 62 

THE NUMBER 100,000 

It takes time to build up the number sense to 100,000. We use 

numbers frequently of whose content the pupil has no conception. 

Ask children of ten, who live in a city of 100,000 population, how 

many people they think live in the whole city, and you will be 
surprised at their answers. 

Show that 100,000 is 1000 taken 100 times, 100 taken 1000 times 
and 10,000 taken 10 times. Teach and drill on the name of each 
column from units to hundred thousands. 

Dictate often such numbers as 58,065 to a small class to write on 

G 81 
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DIVISION OF ODD NUMBERS BY 





0 

the blackboard. To give an idea of the immensity of 100,000 tell 


the class : 



i 



Counting every . second of the time in school from Monday 


morning to Friday afternoon, with no lessons through the 






week, we could not even then count to 100,000 



Suppose a man lived to be 297 years old 


He would have 


lived through more than 108,000 day 




Reasoning .—No lesson should be completed without some 




ing on the part of the pupils 


Type problem .— 27 boys were playing a game and ^ oFthem went 


home. How many boys were left ? 




LESSON 63 






DIVISION OF ODD NUMBERS BY 2 




Aim 


To prepare for Division with remainder 



Drill in as many ways as possible 






1. How many 2s in 4 ? 22 



etc 







w 

4 contains how many 2s ? etc 









4 



etc. 




4. i of 4, etc. 














5. Give answers only 






How many 2-cent stamps for 5c, and what chang 


9 pupils pick up 2 sides. How many left ? How many more to 


make 5 on each side ? 


2x2 +1 


2 





2 



2 


and 


2 


3x2 + 1 


2 






2 




and 


2 


How many 2s 


4? 







10 ? 


11 


etc 


2, 4, 6, 8, 10 are even numbers. 3, 5, 7, 9, 11 are odd numbers 



Teach children to count 1, 3, 5, 7, 9 to 23 






Change 11 1-cent stamps for 2-cent stamps. How many 


Any 


left over ? 






Tell pupils that 12 


2 


? may be written 2)12 or 


12 




2 


2 


Make frequent use of all three forms. 
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LESSON 64 


NOTATION OF MONEY 


Add daily in two and three columns, 
for the pupil after he leaves school is addition 
added now in one column to increase number-power 


The chief use of Arithmetic 

Tens should be 


14 

15 
18 
12 


Twelve, twenty, thirty, thirty-five, forty-five, forty 
fifty-nine. 


Reading and Writing Money. 


Lead the class to imagine we are purchasing birthday or Christmas 
presents. 

Here is a fine knife for Harry. Let us look at the price. 

This is what we see [on diagram]. 

How much money is this ? 

Come to the box and put out the money, $1 (1 dollar) 

2 dimes, 5 cents, and arrange where all the class can se< 
it. If we had it all in cents how many would there be 
What does the 5 stand for ? the 2 ? the 1 ? 

The period is called the decimal point. 

What do we call it when we read $1.25? 



What is it there for 


(To separate the dollars from the cents.) 

Give other price tags, questioning on the value of the individual 


figures here given. 


Ask for suggestions as to the various ways of paying 
these sums of money, using coins to illustrate. 


$6.70 
$9.90 
$18.10 
$4.09 
$.50 
$.05 


Teach the various ways of writing five cents : 



cents, 5c, $.05, 


$0.05 


Now give practice in reading and writing money. 

Give lesson on division of numbers up to 36 by 3, with remainders 










LESSON 65 


MEASURING IN FEET. INCHES AND YARDS 


Am—To give the pupils a first-hand knowledge of the units of 
measure by having each pupil actually use these units m measuring* 
The pupil should always judge before measuring. Rule lines of 
different lengths, not to exceed 50 in., on the blackboard. Have 
them measured in inches (as 41 in.) and expressed in feet, as 
3 X 12 ins. = 3 ft.; and 5 in. over. Then have the answer proved by 
actual measurement in feet and inches by the pupils. The child 
investigates and proves his work, which brings Arithmetic within 

the scope of scientific endeavour. 

Review. Show the unsuitability of the inch measure for checking 

an estimate of the width of the room, and that even the foot takes 

a long time*. Show the yard stick and let pupils discover how 

many feet to the yard. Add this measure to the table of length. 

Draw a line 1 yard long on the blackboard and mark the feet. 

Expect pupils to be able to calculate : 


# 


36 in.- = 1 yd. 
18 in. = \ yd. 

9 in. = i yd. 

27 in. = f yd. 



Take time to give abundance of practical work in measuring. 
Notice what one actual measurement made by the pupil will do. 

Oral Problem .—Have an oral problem prepared for each lesson 
and vary the numbers, using the same type until pupils are familiar 
with it. It should be based on the work of the day, as . A man 
bought a window-blind 3 ft. 5 in. long. He sawed off 6 in. to make 
it fit and then found it was 2 in. too short. How wide should it 
have been in the first place ? Have the problem stated by many 
pupils. Show first in the concrete with a line on the blackboard 
3 ft. 5. in. long. Vary the numbers and use the type for a lesson. 
Expect good sentence statements. Build an interesting story around 
the problem, the remarks passed by the family about the father’s 
error, the need of the'blind, the substitute until next day. The 
literature of Arithmetic makes an appeal to the child. Get them 
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FORMAL MULTIPLICATION BY 2 

0 

0 

interested in this family and, keeping the same type, have a new 

blind put up every day for a week. 

More thorough work in a small range is our great need in 

Arithmetic. : 

Teach addition and subtraction of money. 

Division by 4 and 5 up to 48 and 60 respectively, with remainders, 

e. g. 17 -t- 4; 27 -r 5. 

0 

9 

LESSON 66 * - ' " ! 

FORMAL MULTIPLICATION BY 2 

In teaching multiplication the teacher must always bear in mind : 
That multiplication is a short form of addition and the table of 
three.times must be built up by counting in threes. 

That when we say 3 X 6 we mean 6 objects taken 3 times. 

Ask senior grade pupils how many books will result from multi¬ 
plying 6 books by 3 books, and many will answer “ Eighteen books,” 
whereas the most that can be made of 6 books and 3 books are 
9 books. 1 | 

(a) Without carrying . 

Review the 2 times table. 2x8 = ?, 2x6= ?, 2x7= ?, 

2x9=?. 

* l iii F * : i v • 

Ask pupils to do as many of these additions as they can by saying 
2 times. • • 

87795446 

86796436 

There are 2 boxes with 24 eggs in each. How shall we find how 
many eggs altogether ? 

• • 

By adding 24 eggs 

24 eggs 
48 eggs 

0 * 

Now we will learn a new way. How many times have we 24 
eggs ? Putting the 2 under the 24 we say two times 24. 

Think, 2 x 4= 8 24 eggs 

2x2 tens = 4 tens 2 


* 


48 eggs 
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FORMAL ADDITION IN HUNDREDS 

Repeat the multiplication at first with other exercises, verifying 
by addition. 


(b) With carrying. 

Give drill on 2x8 + 1, 2x6+1, 2x4+1, 2 

Let pupils do this first by addition : 

How many times have we 28 cents ? 
Putting the 2 under the 28, w g think 

2 x 8 = 16. 

We put down the 6 and carry 1 ten. 


28 cents 
28 cents 

56 cents 


X 9 + 1. 

28 cents 

2 

56 cents 


Think, 2x2 tens = 4 tens. 4 tens + 1 ten — 5 tens. 

We put down the 5 tens. Compare with what was done in 

addition. f 

Give oral drill in 2x4, 2x4 tens, 2x4 hundreds, 2x4 
thousands. 

Extend to multiplication of 3 and 4 figure numbers. 

Let pupils realize that it is no harder to multiply thousands than 

units. 


LESSON 67 

* 

formal addition in hundreds 

Write down 213. Let the class tell each figure’s name and write : 

3 units, 1 ten, 2 hundreds. 

Erase and name and write from the left : 

2 hundreds, 1 ten, 3 units. 

Next let us write the number in units and tens with the help ol 
the class : 

21 tens, 3 units. 

♦ .V * 

Write down 67 apples 

78 apples 
68 apples 

213 apples 
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FORMAL ADDITION IN HUNDREDS 

Tell a number story as an incentive for adding, as : - -Fred’s father 
brought home 3 boxes of apples. They were huge rosy ones. Each 
box was full and all the boxes were the same size. How many did 
Fred count in the first box ? In the third box ? In the second 
box ? How could he tell how many there were without putting 
them all together and counting them ? In which box were the 
smallest apples ? Take a few moments to have the pupils reason 
this out. From actually doing the work in Lesson 50 for review 
the pupils should be able to tell that Fred would mark down the 

number in each box in a column and add. 

In adding have the 2 tens placed at the head of the ten-column 

and added in. In setting down the 21 tens no difficulty should be 

experienced, as the pupils have now had practice in reading 213 as 

21 tens, 3 units. Have the sum read as 21o apples, as two hundred, 

ten, three apples. 

Accuracy in Arithmetic is largely acquired by system and neatness. 
In a written test mistakes in column addition result from the pupil — 

(a) Not knowing the combinations; 

(b) Copying down the wrong figures; 

(c) Writing badly formed figures, so that a 7 is mistaken for a 9 

or a 5 for a 3; 

(d) Not properly spacing the numbers in order to have tens 

under tens and hundreds under hundieds, 

(e) Erasing figures made with a pencil and replacing others on an 

unclean surface; 

(f) Failing to check the work twice; 

(g) Forgetting the carrying figures. 

There is much useful education, that extends beyond the bounds 
of Arithmetic, in teaching the children that a mistake in any phase 
of life is most serious, that these mistakes cannot be erased and our 

lives continue as before. 

The pupils now should use ink in adding on paper. If a mistake 
is found in checking the second time, the wrong figure should have 
a line drawn through it and the correct figure should be written 
above. Let us abolish that atrocious word scribbler and use exercise 
booh or accuracy booh. The teacher should inspect all seat work 
done by pupils in Arithmetic and give great credit to those wKo 
have no mistakes. Such pupils should have their names starred on 






i 


* 

% 

• 9 

0 

* 3 - 

88 FORMAL ADDITION IN HUNDREDS 


the blackboard. When the pupil has learned that his seat work is 
not insepcted by the teacher, but is merely assigned to keep him 
busy, he loses his incentive for accurate work and forms habits of 
carelessness that are almost impossible to overcome. If the teacher 
is not able to inspect all the seat work, let it be definitely understood 
that the work from eight pupils, at least, will be handed in. 


* 


Drill: 8 tens - 

- 80 

2 

• 

3 

• • 

• 

26 tens 

- 260 

Add : 2 

# 

5 

8 

35 tens 

- 350 

3 

4 

9 

90 tens 

- 900 

6 

5 

7 


4 

• 

9 

• 

6 

17 

6 

0 



Erase the column of figures on the right. 

Name the 2, the 3, the 6, the 4. 

As before, set the tens in 30 at the head of the ten-column. Write 
the 26 tens down separately. Have the 2 named as hundreds and 
write it at the head of the hundred-column. Call the 17, seventeen 
hundreds, and have the number read as 17 hundred 60. 


Teach formal multiplication by 3. 

Review the notation and numeration of hundreds. 

* 

(1) 321 apples (2) 243 apples (3) 568 apples 

3 times 3 times 3 times 

m 

963 apples 729 apples 1704 apples 

(4) 304 apples (5) 450 apples 

3 times 3 times 

# 

912 apples 1350 apples 


Explain each step carefully. Teach types (1), (2), (3), (4), and 

(5) in different lessons. 

Drill division with remainders within the tables learned. 

Stress the greatest possible remainder on such drills as : Divide 

by 4: 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27. 
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LESSON 68 


PROOF OF ADDITION 


When numbers for addition are arranged in more than one 
column the sum may be easily proved by marking out groups of 
. as : 

















8 + 8 


16; 6 + 1 



5 + 2 



2 




26 




Joining together the. numbers whose sum is 9 and disregarding 


them 


we 


have 



plu 




m 

plus 



quals 16 





remaining. 

, 5 plus 2 equals 7, so the work is almost 


equals 7, and in the sum, 
certainly correct. If the work is correct this result always follows. 
An adult would not gain by this process, as he had far better add 
the second time, but a child is greatly interested in this proof; he 


gains number power by joining the combinations of 9, he trains his 
observational powers at the same time, and, because he knows that 
he is going to measure his work when it is finished, he ;will add 
more carefully the first time. 

L se cross addition, as 5 -1 - 6 +■ 9 •+ 4 “I - 3 -1~ 7, in anticipation 

of proofs of multiplication and division. 


Teach formal multiplication by 4 and 5. 


Review 


2 X 



3 X 



4 x 



5 X 



and get pupils to 


build the rest of the tables. Blackboard for sight work 


16 
X 2 


24 
X 3 


14 

X 4 


LESSON 69 


FORMAL DIVISION BY 2 


Aim. 


To teach division of two-digit numbers, whose ten’s figure 


is even, by 2. 

Review division of even and odd numbers to 24 by 2. 
















so 


FORMAL DIVISION BY 2 

I 

Tell a number story requiring division of a sum of money into 
two equal parts. Let this division be acted out, using coins. 

Allow one pupil to divide the money between two others. 

Each can have ? ten-cent pieces. Why ? 

Each can have ? one-cent pieces. Why ? 

How much money has each pupil ? 



Fig. XXTV. 


Now work out in figures on the blackboard : 

23 cents 
2)46 cents 

# 

Work another exercise in figures on the blackboard and verify 
in the concrete. 

Follow with exercises in division with remainder in the units : 

e. q . 

2)87 

f 

• , * , . 

LESSON 70 

• * 

formal division by 2 (< continued) 

Aim.—T o teach division of two digit numbers, where ten s figure 
is odd, by 2. 

He view : drill division by 2 up to 24. 

(a) Number story. Mabel and Annie had been shopping and had 
52 cents change. Their mother said they might share it to buy a 
hair ribbon each. How much could Mabel spend on her ribbon? 
As in the previous lesson, let one child make the division with 

coins. How many tens for Mabel ? For Annie ? 








# 
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What shall we do with the 1 ten over ? 

Cut it in half ? 

The pupils themselves will suggest changing. 

Change to 10 one-cent coins and put with the 2 cents 


10 + 2 


12 . 















Now how many cents can we give to Mabel ? To Annie ? 
How much has Mabel ? Annie ? 

Work out in figures on the blackboard : 

26 




2)52 

requiring children to explain how the 2 is obtained. The 6 ? 
Work another exercise in figures and verify in the concrete 
Teach ( a ) type for a week and then (b) type for a week. 






(b) 




24 times 
2 eggs)48 eggs 


etc. 



No special difficulty occurs in this. 

Oral problems for complete statements in division (sentence 
answers). 

. How many times must I bring 2 eggs to make 18 eggs ? To 

make a dozen eggs ? (Quotition.) 

. I divide 28 boys into 2 rows. How many boys in each row ? 

(Partition.) 

Multiply and divide money as 58c multiplied by 2 (58 cents X 2); 
$1*16 divided among 2 boys (taken in 2 lots). 

Arrange different objects in groups of 12, books, blocks, pencils, 
etc. 



Have these divided in lots of 3 by the pupils. How many 

* 

3s in 12 books ? Have the 4 lots returned to one group by one 
pupil. 

books ? How many times do 3 books go into 12 books ? 


How many times does John go to put 3 books into 12 

How 


many 3s in 12 ? 12 contains 3 how many times ? In the very same 


way teach that 12 books 


O 


make a 


lots of 4, so that 4 is contained 


3 times in 12. 


Teach 


12 



4, and 


12 




Teach Division by 3. 
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MULTIPLICATION AND DIVISION BY 4 


A 




LESSON 71 


la) Multiplication and Division by 4 


Aim 


—To teach the multiplication and division of thousands 


with remainder. 

Drill: Name in hundreds, 1600, 4800, 5600, 4824, and 5624 


1. Teach : 1206 dollars 

4 times- 


1206 dollars 

4)4824 dollars 


4824 dollars 

Name the 4, 8 and 2. 4 thousand dollars divided by 4 are 1 

thousand dollars. We place the 1 in the thousand column. 8 
hundred dollars divided by 4 are 2 hundred dollars. 2 tens cannot 
be divided 4 times so there are no tens. 

2. 1406 dollars 1406 dollars 

4 times 4)5624 dollars 

5624 dollars 

From the drill the pupils will know that 1 thousand over and 

6 hundred make 16 hundred and the quotient is 4 hundred. 

3. Teach in the concrete and drill in the abstract, as preparation 
for fractional remainder, but still for the present naming the re¬ 
mainder as so many over; that 1 is A of 2, 1 is 3 - of 3 and 1 is J of 4; 
2 is f of 3 and | of 4, and that 3 is § of 4. 

(b) Teach the eight times table in the same way as seven times. 
The child must be led to see that there are only 5 new products to 

learn. 

(c) 198 — 25 — 49 — 63 (Type for additive subtraction daily.) 

(d) 4 9 8 6 

3 4 7 8 

5 8 6 9 (Type for daily addition. Average pupils 

6 6 9 5 add this correctly in 30 seconds.) 

_____ _ ** • 

2 10 2 8 

(e) Teach division of Canadian money. In this work times would 
be persons, as $4.24 divided among 4 boys (4 times) gives each 

$1.06. 

Teach Multiplication and Division by 5 and 6. 
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SEVEN TIMES TABLE 


LESSON 72 


(a) Seven Times Table 


Add 2 sevens, 3 sevens, 4 sevens, etc 


to show that the tables 


are worth remembering to save the labour of addition. In teaching 
each table, try to relieve the monotony of continued drill by showing 
the pupils something new to arouse- interest and to increase number- 
power. In 5 times 7 equal 35 the pupils will remember that 7 times 
5 equal 35. Since 7 times 8 equal 56 the pupils will infer and should 
name 8 times 7 equal 56. Let them add 8 sevens to see if it is true. 

Teach the reverse products for seven times. 

Many children are dismayed by the apparent amount of work in 
the tables. It would be well for the teacher to keep the child 
constantly posted as to how few new ones there really are to learn. 


2 

X 

7 - 

- 14 

7 

X 

2 

3 

X 

7- 

- 21 

7 

X 

3 

4 

X 

7 - 

- 28 

7 

X 

4 

5 

X 

7 - 

- 35 

• 

7 

X 

5 

6 

X 

7 - 

- 42 

7 

X 

6 

7 

X 

7- 

- 49 

7 

X 

7 

8 

X 

7- 

- 56 

7 

X 

8 

9 

X 

7 - 

- 63 

7 

X 

9 

10 

X 

7- 

- 70 

7 

X 

10 

11 

X 

7 - 

- 77 

7 

X 

11 

12 

X 

7- 

- 84 

7 

X 

12 


2 










2 










2 


7 times 9 plus 4, 7 times 7 plus 8 , 7 times 8 plus 7 
How many 7s in 50 ? In 60 ? 


In 40? 


How many over ? 

(b) Subtraction in Thousands . 


9 

2 


7 



5 


7 



2 


2 

6 






7 




2 



5 


We are going to add a number to 2534 to make 


9786 



units 


and 


? units make 



units 



tens and ? tens make 



tens 


Prove by 


adding again. 


9786 


7252 equal ? 


2 


m 

5 




Drill 5 plus 8 , 8 plus 3, 7 plus 5. . 

Expect rapid addition, and very soon the answer 8 . 3, 5, 2 named 
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DRILL ON THE MULTIPLICATION TABLE 

LESSON 73 

DRILL ON THE MULTIPLICATION TABLE—SEVEN TIMES 

As each multiplication table is completed, and afterwards until 
each pupil has memorized the series, constant, thorough and syste¬ 
matic review must be maintained. The pupil must know instantly 
that 8 X 7 or 7 X 8 is 56. He should not have to repeat the whole 
table up to this point. If he fails on 8 , try him on 6 X 7, or an 
easier one that he knows, and let him build up from there, as 42 
plus 7 are 49, or 7 X 7; 49 plus 7 are 56, or 8 X 7. In no case 
should he be told. He must find out for himself. Let him write 

it on the blackboard. 

After each in the class can say 7 times, blackboard 8 and have 

one add in 7s, 8 plus 7 are 15, 15 plus 7 are 22 , 22 plus 7 are 29, 
etc., to 86 plus 7 are 93. Another, then, begins 91 — 7 are 84, 
84—7 are 77, etc., to 7 — 7 is 0. This exercise develops number- 
power. How many 7s in 30, and how many over? In 38? In 
69? etc. Then 7x8 plus 4 are ?, 7 X 9 plus 3 are ?, etc. 
(leading to multiplication with carrying). Then 50 — (7 X 7), 

64 — (7 x 8 ), etc. (leading to division). 

Make these drills short and brief at the beginning of every lesson, 

when all are keen. 

Use drill devices and number games whenever these will relieve 
the monotony of drill. 

Oral Drill: 7 X (4 plus 3), 7 X (6 plus 5), 7 X (8 plus 2), etc. 
How many 7 s in 40 and how many over ? In 50 ? In 62 ? etc. 

Use these types continually. 

. LESSON 74 

MULTIPLICATION AND DIVISION BY 7 

Blackboard and add with the class : 

8628 
8628 

8628 Tell me something unusual about this sum. Does the 
8628 class notice that 8628 is taken 7 times? How many 

8628 8 s ? How many 2s, etc. Leaving this work, set down 

8628 8628 

8628 7 

\ ^ 1 . # 

60396 
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MULTIPLICATION AND DIVISION BY 7 

Explain it again as a new and short way of adding equal addends. 
Have the class read the 8 in thousands, 6 in hundreds, 2 in tens 
and the 8 in units. As before, seven 8 s are 56. Place the 6 in 
the unit column. Where does the 5 belong ? It is to be remembered 
without marking down. Seven 2s are ?. Any more tens? Yes, 
five. Have a pupil write it as 19 tens, its 190. Where will the 

9 go ? Complete and compare with the result in addition. Why 
should the two be the same ? Erase, and do the second time for 

accuracy . 

Tell how the bank cashier always counts his money twice before 
paying, even though it is only 2 twos and a one to make $5. 
Accuracy in Arithmetic depends on all work being done twice. 
Start the habit at this early age. Here the Arithmetic lesson is 
a preparation for after life in training the child to acquire the habit 

of exactness. A wrong answer is an untruth. 

Memory. —Develop a memory for numbers. Memory is one of 
the main props in reasoning. A good memory is needful for a 
successful day’s work in any business. One who has a good memory 
for faces may not remember names. Each special line in the vast 
network of human experience and association engraved on the 
tablets of memory is very largely separate and self-sustained. 
Number-power depends on a memory for numbers. A business 
man needs to remember telephone numbers, dates of the month, 

street numbers, folio numbers, and time-tables. 

If the teacher multiplies 868 by 7 on the blackboard, after erasing, 
the class should be expected to call up 868 , 7 and the product. 
This not only improves the memory for numbers, but means sus¬ 
tained effort and attention—mental training. 

Teach the 8 times table. Let pupils find by subtraction how many 

8 s in 54. 
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THE TABLES 




LESSON 75 


THE TABLES 


Aim 


To teach the 9 times table 


In the nine times table call attention to the peculiar items 



18 


of the products up to 9 X 10 


27 


(1) The sum of the fig 



36 


( 2 ) 


The tens figure is always one less than the multipli 


45 


54 


of 9 


(3) The tens figure jumps up 



the unit figu 


back 


63 



72 


In preparation for factors ask for all the pairs of numbers 


81 


whose product 


18, 24, 36 


90 


Test for 


the Multiplication Tables 


When 



times is 


finished every pupil should know the table 


To ensure 


that all the pupils know all the tables, a separate test 


for each pupil is necessary 


Test two a day, spending from three 


to five minutes with both 


During the period all the rest are learning 


by watching 


Rule a line 12 ft. long at the foot of the blackboard, m 


front 


where it may remain for a month 


Divide it in 5s, using 



10 


15, etc 


to 140. Each unit 


an 


inch 


Give the first boy a foot 


rule and ask him to find out, by actual measurement, how man) 8s 


30 


He should mark 8 in. on his ruler as a unit and find 3 times 


the unit and 6 over in 


30 


He measures 


to show that he knows 


what 


u 


How many 8s 


30 




means 


How many 8s in 


42 


In 


50 


In 70 


In 91 


He should not measure the second time, he 


must not measure the third time 


The child himself and the rest of the class are greatly impressed 


bv such a formal separate test in the multiplication table,, and, bj 


taking the most progressive first, the backward ones may be observed 


making preparations for their test 


Drill 8x6 plus, etc 


Often say 8 X 



boy 


plus 



boy 


lest 


the class forget that multiplication is shortened addition of concrete 


things 


Sometimes a teacher takes her class on Saturday for 


outing 
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* •* h * W- * - -#■ 

All keep together for awhile, but soon there are stragglers. Should 

the teacher say, “ We will go ahead : they will overtake us later 55 ? 

Does she not rather say, “We will wait for the stragglers and all 

start together again. When they overtake us we will give them a 

helping hand ” ? The Arithmetic road has many pitfalls for the 

unwary. She is a good teacher who keeps her class together on its 

course. It is only possible if the class is checked up frequently 

in the start. Sometimes the teacher comes in alone with the pupils 

nowhere in sight at the end of the term, as all have been lost in the 
foggy statements of Arithmetic. 

Teach Multiplication and Division hy 8 and 9 . 






LESSON 76 




PROBLEM WORK. 


NUMBER RELATIONS 




{a) The Half. 

If 6 apples cost 10 c, how much will 3 apples cost 




Oral drill 


i of 4 ? 


numbers to 50 ? 


Of 2 ? Of 8 ? Of 6 ? Of 10 ? Of even 


Place 6 apples, or 6 blocks to represent apples, on one side and 

10 cents on the other side. Have the apples and money counted. 

How much do the 6 apples cost? Take half the apples. How 

many ? Now take the right money for the 3 apples. Why half 

the money ? Get the right answer, “ Because we take half the 

apples we take half the money.” This lays the foundation for 

much problem w T ork in succeeding grades, and the pupils at first 

must actually handle and divide the goods and the money in the 
same proportion. 

Additional problems in concrete work. 


If 8 apples cost 12 c, how much will 4 apples cost ? i or £ 
of 12 c ? Why ? 

If 5 apples cost 8 c, how much will 10 apples cost ? Why? 

If 14 oranges cost 20 c, how much will 7 oranges cost? Why? 
Supply oral problems without blocks or money, as : 

If 12 marbles cost 8 c, how much will 6 marbles cost ? 

£ and £ should follow. 

H 

* it 
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MULTIPLICATION AND DIVISION BY 10 










LESSON 77 




MULTIPLICATION AND DIVISION BY 10 



This should prepare the way for the multiplication and division 




by 100 and 1000, and hence teaching should be based on their 


knowledge of notation. 


Multiplication by 10. 


Read 5 multiplied by 10, etc 


5 

X 

10 = 

= 50 

or 

• 

5 tens. 

7 

X 

10 = 

= 70 

or 

7 tens. 

9 

X 

10 = 

- 90 

or 

9 tens. 

12 

X 

10- 

= 120 

or 

12 tens. 

13 

X 

10 = 

- 130 

or 

1 

13 tens. 

27 

X 

10- 

- 270 

or 

27 tens. 

136 

X 

10- 

- 1360 

or 

136 tens. 


How do we change 5 into 5 tens ? 


How do we multiply 5 by 10 ? 


Get children to arrive at the rule 


by comparing number multiplied 


by 10 with product. 


The same figure with a zero to the 


right. 


Multiply 




or 



numbers by ten the short way, using the long 


way to verify. Expect pupils to use the short method from now 


Division by 10. 








w 


How many 10s in 50 ? 

50 : 

10- 

- 2 


• 

)) )) 

10s in 60 ? 

60 : 

10- 

- 2 


)) )) 

10s in 62 ? 

62 : 

10- 

= ? and rem. 

2 

• 


10s in 120 ? 

120 : 

10- 

2 



10s in 127 ? 

127 : 

10 = 

= ? and rem. 

2 

• 

• 

10s in 250 ? 

250 : 

10- 

- 2 


























What figure of the numbers divided by 10 tells us how many 



over f 


2 


What figures tell us how many tens ? 


Let us cross off the last figure. What does the crossed-out figure 


tell us ? 
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What do the other figures tell us ? 

Use the short method from now on when dividing by 10. 

Review pints and quarts. 

Proof for Multiplication. 

42658 4+2 + 6+ 5 + 8 = 25. 2+5 = 7. 

7 7 x 7 = 49. 4 + 9 = 13. 1 + 3 = 4. 

298606 2 + 9 + 8 + 6 + 0 + 6 = 31. 3+1 = 4. 

• ‘ \ — • 

The sum of the digits in the multiplicand (42658) multiplied by 

the digit in the multiplier (7) equals the sum of the digits in the 
product. 

The result is the same if the 9s are omitted or combinations of 9 
as 4 and 5 above. 

The work of adding the digits is helpful to the pupil, while his 
interest is keen in testing his work. It gives him a motive for 
careful work, just as a boy at Manual Training is more exact when 
he knows that his work is to be measured with a rule. 

The proof is easily understood by pupils, as it involves only 
addition and is soon done mentally. 


LESSON 78 

9 

# 

PROOF FOR DIVISION 

Teach the 11 times table. 

6545 + 4 6 + 5 = 11. 1 + 1 = 2. 

8)52364 8 X 2 = 16. 1 + 6 = 7. 7 + 4rem. = 11. 1 + 1 = 2 

+ 2 + 3 ( + 0 + 4 = 2 

§ 

6 plus 5 plus 4 plus 5 equal 11 (omitting combinations of 9). 
1 plus 1 equals 2. 8 times 2 equals 16; 1 + 6 = 7; 7 plus 4 equals 

11; 1 plus 1 equals 2 and we have 2 in the dividend, omitting the 
combinations of 9. 

Rule : add the digits in the dividend and quotient until each is 
reduced to one figure. Then multiply the divisor by the figure for 
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PERIMETER 

the quotient; add in the remainder; add the digits to one figure 
and it is the same as the figure for the dividend, if the work is 

• m y * # 

correct. 

Keep in use the proof for multiplication. 

In this grade the remainder should still be called so many over, 

unless it is i, §, | when dividing by 4, 2 and 3 respectively. 


LESSON 79 

♦ Bj H Q| * * * 4 ? r - 0 

09 . . 

PERIMETER 

Teach 12 times table, and multiply by 12 as one figure. 

The aim of this lesson is to have the pupils thoroughly under¬ 
stand perimeter long before area is attempted. It also furnishes 
splendid exercise in measuring in inches, feet and yards and in 
adding the denominate numbers together. The rectangle, the 
square and the triangle will give variation in this work. 

Use “ distance around ” until the need is felt for one word. Ex¬ 
plain perimeter. Meter means measure (electric light meter). 

Have the pupils measure the 

perimeter of book covers, table, 
desks, the room, panels on the 
blackboard. 

Teach them to measure half¬ 
way round and double. Have 
Fig. XXV. them measure the distance 

round the inside of a box where the ruler must be turned to finish 
the distance of a side. 

Problem .—In the above figure after a square room has been 

made out of one end, find the perimeter in feet of the remaining 

% 

room. # , , ... 

Review the work up to date with special attention to the multi¬ 
plication tables, multiplication by one figure and short division, as 

well as all problem work. 












INDICATOR TESTS 


INDICATOR TESTS FOR PART IV 



7. 



Addition 


W 

you climb to the top of the tree 


$27-36 

$27-80 

$82-56 

$36-85 

127-52 

252-75 

4-75 

47-29 

1-87 

36-46 

136-80 

65-85 

8632 

3840 

9872 

478 

648 


47 

2003 

9 


382 

75 

782 

% 

769 

4 

CO 

% 

58 




5. 

24 

37 

CO 

• 

29 


89 

86 

46 

14 


46 

42 

97 

95 


27 

# 

35 

82 

75 

4. 

• 

• 

8 + 5 + 6 + 5 ? 

9+6+6+3 


7 + 8 + 9 + 3 ? 

7 + 

9 + 9 + 5 



2 


2 



8 





2 


8 



7 







8 



9 



5 




2. 

89 

37 

80 

70 


40 

60 

• • 

26 

14 

1. 

16 

8 

27 

58 


39 

75 

8 

9 


v\\ \l 


• fjljq 


Fig. XXVI (a). 
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INDICATOR TESTS 


8 . 



6 . 



4 





SUBTRACTION 



15 


1-27 


300 

102 


307 

128 


75 

18 


30 

18 


83 

28 


93 

7 


17 



$63*50 

9*85 


$17*25 

•89 


700 

25 


506 

29 


35 

28 


56 

27 


76 

20 


97 

39 


74 

15 


24 


56 




14 

8 


13 



500 

294 


603 

109 


276 

169 


87 

30 


46 

27 


34 



15 



Fig. XXVI ( b ). 
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INDICATOR TESTS 


8 . 


7. 




4. 



2 








1 








8 




7 










2 











Multiplication 


CD 

X 

ft. = 

= ? yd- 

9 X 4 in. 


7 

X 6 qt. 

= ? gal. 

12-16 

# f 


$10-25 

$9-06 

9 


7 

12 

470 


908 

376 

9 

4 

8 

11 

372 X 

10 = 

- 2 

• • 

64 X 10 

0 


700 

x io = 

. 2 

• • 


? ft. 


2 


80 

70 

120 

800 

4 

9 

7 

6 

56 

79 

87 

• 

56 

7 

8 

6 

9 

7x8 + 

4- 

= ? 8 X 

9 + 3 ? 

8+8+8+ 

■8 + 5-? 


9 + 9 + 

-9 + 

9-5-? 


6*0 = 

- 2 

• 

8 X 9 = ? 

12 x 8 

9x6 = 

. 2 

• 

4 X 8 = ? 

6x7 = 

• 

• 


Division 


i of 308 

2 

• 

^ of 1080 

— 2 

• 

• 



l 


1 2 


of 2436 


2 


2)$3*58 


756 ft. 


4)$16-20 

? yds. 


5)$805 


312 in. 


? ft. 


568 pt. 


? gal. 

1806 


1000 


2 


2 




1086 
12 


2 


, R. 


, R. 


, R. 


10)186 

760 
10 

58 -f 
106 

189 


10)406 


10)1864 


2 


900 

To 


2 


2080 

10 


2 



2 


11 


2 


2 


357 


2 


76-4 
115 

328 



2 


12 


2 


2 


546 


2 









Fig. XXVI (c). 
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TEST FOR COMPLETING PART IV 




# 



We have now completed the work for Part IV. , The pupils 
should : 

1. Read and write the numbers to 100,000. 

2. Add numbers whose sum does not exceed 100,000. 

3. Subtract a number from a number less than 100,000. 

4. Multiply by numbers from 2 to 12, using 12 as one number, 

the product not to exceed 100,000. 

5. Divide by numbers from 2 to 9 by short division with re¬ 
mainders. 

# 

6. Measure readily with foot and yard stick, pint and quart, 

and weigh by the pound. 

7. Know the multiplication table instantly. 

8. Tell time to the minute and know J, or f, J, or f, J, or §. 
of an hour in minutes. 

9. Count money and make change to five dollars, reading dollars 

and cents as $4*20. 

10. Know that if 5 lbs. cost 30c, 15 lbs. would cost 3 X 30c 
or 90c. 

Speed test for number-power. Time : 10 minutes. 


1. 489 2. 82016 

(16) 6 7 6 (16) 5 8 9 6 7 

5 5 8 - 

9 9 7 
4 7 5 


5. 8x9 plus 7 = ? 

(16) 7x9 plus 6 = ? 

7x8 plus 5 = ? 

8x6 plus 7 = ? 



# 


In ten minutes the pupils check their work twice. The test 
should be given two weeks before the close of the term. Giving 
pupils test after test without locating causes of failure, and not 
helping the pupil by suitable drills, which will enable him to face 















4 



TEST FOR COMPLETING PART IV. 105 

the next test with more courage, is a waste of time. We like doing 
what we can do well. 

Tabulate mistakes under such headings as : 

(a) Combinations in adding. 

(b) Multiplication tables. 

(c) Unequal division as 7 into 47. 

Count the number of pupils making mistakes in each and tabulate 
their names in three separate lists. During the next two weeks 
bring forward in a class all those in the a, b, or c list and drill. Give 
a similar final test and note improvement. All making 80 per cent. 

• - l F| » IV mi H Mi # • 

should grade. 

Test for Reasoning. 

1. If 6 lb. of rice cost 30c, how much will 18 lb. cost? 

2. 18 men and 12 boys are working in a hayfield, 8 men and 
3 boys go home. How many more men than boys are left ? 

3. A man has 70 boxes of apples. He takes away 25 boxes twice. 

How many boxes has he left ? 

4 . If 5 apples cost 15c, how much would one cost at the same 
rate ? 

* 

5. If 5 men hoe a field of potatoes in 15 days, how long would 
one man take to hoe the field ? 

6. 28 people were in a street car, 9 got out and 13 more got in. 

How many were then in the street car ? 

7. Which is the cheaper ribbon, 2 yds. for 30c or 3 yds. for 36c ? 

8. We needed 3 eggs to make a dozen and broke 2. How many 

more than half a dozen have we now ? 

9. Fred has $2 and John $5, but Harry has 4 times as much as 

both together. How much has Harry ? 

10. 8 pupils are absent in a class, 34 are present and 9 are in the 

f m 

first row. How many pupils are in the class ? 






/ 






































* 




# 



# 





r 


























PART 















(For additional exercises and problems see Pupils Text,) 














Aims 








The answer is not so important to the teacher as the manner 
in which the work is done. If the pupil has increased his number 
power so that he can perform mentally an operation that last year 


quired a pencil (78 X 



if, instead of applying a memorized rule 






which he does not understand, he has gained the power through 
sense-perception of finding for himself the mode of reasoning under¬ 
lying the problem, then the teacher is applying the system that this 

book is advocating. ’ ' - • 

In the year s work for Grade V, multiplication by two and three 

figures, and long division by two and three figures are the main 
subjects. Easy fractions are continued, sustained work is main- 

in harder addition and continued subtraction, for review is 
the basis of all successful work. The inch, foot, yard, pint, quart, 
gallon, hours, days, weeks, must be continually reviewed in the 


tained 


form of oral problems 


The mile is taught and perimeter is reviewed 


The pupils are taught to measure areas by square inch and square 


foot. 






















LESSON 80 

+ 

MULTIPLICATION BY 20, 30, ETC., 200, 300, ETC. 

# 

Review multiplication by 10. 

Teach multiplication by 100. 


10 

X 

5 

20 

X 

5 

30 

X 

5 

10 

X 

# jfi 

8 

20 

X 

8 

30 

X 

8 

10 

X 

12 

20 

X 

12 

30 

X 

12 

10 

X 

17 

20 

X 

17 

30 

X 

17 

10 

X 

27 

20 

X 

27 

30 

X 

27 


In multiplying by 10 we put zero to the right and keep the same 
figure. 

In multiplying by 20 we put a zero to the right and multiply by 2. 
In multiplying by 30 we put a zero to the right and multiply by 3. 
This is obvious from the above exercises. 

The pupils should now be able to suggest a method for multipli¬ 
cation by 200, 300, etc. 

Teach finding a fraction of a number (f of 172). 



(a) Review multiplication tables, multiplication by one figure, 

7 times 8 plus 5, how many 7s in 60, short division, and units of 
measure already learned. 

(b) Teach notation and numeration to millions, having the pupils 

_ _ • 

write the figures on the blackboard while the teacher dictates, and 
write the numbers in words on paper from the figures on the black¬ 
board. 


376,925 is written, 

hundred twenty-five. 


three-hundred 

109 





nine- 


\ 


* 
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FACTOKS 






(c) Preparation for long division 


When the pupil later divides 4000 by 78 he has difficulty in finding 




his trial divisor 


Before the pupil begins long division he should 


have sufficient number-power to multiply 78 by any number from 


2 to 9 mentally 


To acquire this power two months of preparation 


necessary 


5 


should this type of drill be relaxed throughout the 



year 


The teacher writes on the blackboard 24 X 



2 


24 X 6 


2 


etc 


78 X 



2 etc., and the pupils give the products orally 


Then the reverse, 24)168 where the division 








Exercises on Continued Multiplication. 








Find cost of 4 five-gallon cans at 2c a gal 


Find cost of 3 two-lb. bags of sugar at 8c a lb 


Find cost of 2 four-lb 


of jam at 25c a lb 


Find cost of 2 rolls of 5 yds. of ribbon at 10c a 


yd 


8 X 4 X 



% 


6 X 5 X 



1 


3 X 2 X 



i 




Give exercises and problems on 


continued multiplication 



LESSON 81 


FACTORS 


1 1 
2 > 4 ’ 5 


3 are fractions 


5, 6, 38, 327 are integers 



Ten’ a il the integers that will divide these numbers without 




remainder 


12. 18, 21, 24, 36, 42 






12 : 2, 3, 4 



18 : 2, 3, 6 



21 : 3, 7 


Tell pupils not to count the number itself, or one, as a divisor 


Write the new name for these divisors above them (Factors) 




Is 



a 


factor of 21 ? Why' not ? 


Is 



a 


factor of 12? Why not? 


In this way bring out the definition of 


factor. Continue with 


exercises similar to the above 


18 


2 X ? 


3 X 


2 


24 


4 X 


2 


8 X 


2 


40 


5 X 


2 


4 X 


2 
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What two numbers multiplied together make 12 ? Make 18 ? 
Make 21 ? Put these on the blackboard. 

Are these numbers, 2 and 6, factors of 12 ? 3 and 6 factors of 18 ? 

7 and 3 factors of 21 ? 

12 = 2 X 6. What two numbers multiplied together make 6 ? 
Can you see three numbers that multiplied together will make 12 ? 

Deal similarly with 18, 21, and 24, examining each factor to see 
if it can be broken into other smaller factors. 

Find all the numbers from 1 to 30 which cannot be broken up into 
factors. Apply the new term “ Prime ” to these numbers, and then 
give the definition : any number which has no factors except itself 
and unity is called a Prime Number. 

Common factors and multiples should not be mentioned until 

• I 

after many weeks, when factors are thoroughly known. Senior 
pupils will otherwise talk about Highest Common Multiple and 
Lowest Common Factor, and will call 3 a common factor of 6. 

Give exercises that contain 7 as a factor. Let ten of the pupils 
prepare numbers which contain as factors the prime numbers to 
20, for a lesson on breaking into factors. This is very valuable 
work. A man who knows how to make a clock knows how to take 
it apart. Make a week’s speciality of factors where the pupils 
prepare the numbers. 

7 x 8 x 9 = 504. 

i \ 

How many 7s in 504? 

How many 8s ? 

How many 9s ? 

The pupils should see at a glance that if 7, 8 and 9 are the factors 
of 504, then 7 is contained in 504 8 x 9 times. Vary this question 

and use it often. 

# 

Teach 24 = 2 X 12 The short way : 2)24 

= 2x2x6 2)12 

= 2 X 2 X 2 X 3. 2)6 

3)3 

1 

Give practice in the short way of finding the factors. 











« 




MULTIPLICATION BY TWO FIGURE NUMBERS 


LESSON 82 

* f • 

• 'I 

MULTIPLICATION BY TWO FIGURE NUMBERS 

Review multiplication by 10, 20, 30. 

Give drills on 3x8; 4x8; 5x6; 3x6. 

Do the following exercises on the blackboard : 

• " . • ' -/ ^ * • 

2 X 5c 

and 4 X 5c = ? X 5c. 

7 X 25c = 3x 25c. 

and ? X 25c. 

9 X 20c = 5x 20c. 

• 

and ? X 20c. Work out and verify. 

8 X 15c = 2 X 15c. 

and ? X 15c. 

12 X 5 ft. = 6 X 5 ft. 

and ? X 5 ft. 

13 X 25c. 

4 

■ 

A 

Call for suggestions as to how to multiply by 13. 

Use these suggestions, but pupils readily see that 

13 X 25c = 3x 25c 

and 10 X 25c is the easiest method. 


# 









Put down in the usual way on the blackboard and work as 


model solution 


3 X 25 
10 x 25 


13 X 25 


25c 

13 

75 

250 

325c 


After practice with other multiples in the teens 

to suggest multiplying by 4 and 20 for 24. 



will be able 













» 
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LESSON 83 


PROOF OF MULTIPLICATION 


• R 

Teach factors of numbers found 


the multiplication tables 




to 144 


Continue to teach the fractions of numbers involved in the multi 
plication tables as of 60, etc. 


Review Lesson 77. 


427 


Proof: 4 + 2 + 7 


13. 


1 + 3 



or 


omit 


35 


7 + 2 


9. 


2135 


3 + 5 




X 



32. 


3 + 2 



1281 


1 + 4 of the product 



14945 


If the work is correct, the product of the digits of the multipl 


and multiplicand added down to one figure will equal the sum 
of the digits of the product. Any combinations of 9 may be dis 
regarded. The pupils should be cautioned that if 9 is read as . 
or 0 as 9, or if the answer has one figure one less than correct, and 



another one more than correct, the proof will give the answer correct. 
If the pupil is on his guard, such a combination of mistakes as the 
latter may not occur once a year. The psychology of the proof 
shows that it is most valuable. The pupil will be careful of his 
work, as he wants his proof to come right. 

Teach multiplication by 3 figure numbers. 


LESSON 84 


(a) Perimeter 


Aim 


—To continue perimeter that the pupils may acquire facility 
dging and measuring distances and to furnish data for problems 


in reasoning. 

Review Lesson 79. 


Oral Drill.—How many 5s, 6s, 7s, 8s, 9s, in 100 ? 64 X 



75 X 8; 63)252, etc. 


Oral Problem.—How much must be added to 9 to make two- 


thirds of 24 ? 


I 





















Oral Drill for perimeter.—Double 15 plus 18; 21 plus 24; double 
15 plus 21 and divide by 3, etc. 

Practical problems in perimeter for the pupils to actually measure : 

(1) Perimeter of the school grounds in yards. 

(2) Perimeter of the ceiling of the school-room. (A splendid 
test this for the child. The one who measures the floor without 
looking at the ceiling will make his way in the world.) 

(3) Draw a plan on the blackboard for a house 36' X 40' where 
one inch represents one foot. Give dimensions for rooms. 

(4) Blackboard and use these types. 



Big. XXVII. 


Perimeter of Figures 

A, B, C, D. 



Fig. XXVIII. 


Perimeter of outside 

rectangle. 


Keep up the drill suggested in Lesson 81. 


(b) Written Problems on Perimeter. 

1. Find in feet and inches the perimeter of the top of a desk 

3 ft. 9 in. long and Z ft. 8 in. wide. 

2. A man walked three-quarters of the way around a field 560 yds. 

• _ 

long and 240 yds. wide. How many yards did he walk ? How 
many feet ? 

3. The perimeter of a garden is 140 ft. and one side is 30 ft. Find 

the length in feet of the other side. 

4. A field is twice as long as wide. It is 80 yds. wide. Find its 

perimeter in feet. . . 

These problems are types. Each one should occupy a week. 
Using a diagram on the blackboard, explain each in the concrete 
until the pupils are able to state the problem clearly and under¬ 
stand it. Then vary the numbers. 
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t 


LESSON 85 

LONG DIVISION 



Aim. 


Instead of the pupil being taught to memorize the rule, to 


have him discover the reason for his own work. 

Give drill on the ready recognition of the quotient fig 

remainder when dividing by 21, 31, 42 (61 is a 

than 16). 


and 


much easier divisor 


21)65 


41)173 


32)75 


42)168 


Question on highest possible 
remainder. 


The pupil who can divide by 9 short division sees no purpose 
in being shown a longer way, but later on, after much drill on long 
division, will all too readily resort to long division for such divisors 
as 9 and 12. It is poor policy for the teacher to show him examples 
of dividing by 9 long division. Rather let the teacher encourage 
the pupil to use short division until it becomes so difficult that the 
other method becomes necessary. All three examples given below 
can be done by short division, but the third is difficult enough to 
justify showing the long form. Show that long division differs 
from short division only in the fact that the subtraction work is 


set down. 






























# 




21)84 

21)441 

211 

21)4431 


211 

21)4431 


42 


23 

21 


21 

21 


If the work in short division has been well done, pupils have 
no trouble in placing the quotient. Have them frequently state 
their answer as : 

4431 divided into 21 parts gives 211 in each part. 


















116 


LONG DIVISION 


There are 211 21s in 4431. 

• 

21 X 211 - 4431. 

• 


This will help in the problem work. 

# * 


217 

•m . m 

271 times 

21)4557 

• 

$21)5693 dollars 

42 

• 4 • 

# 

42 

35 

149 

r ' . 21 

147 

147 

23 

147 

21 


2 dollars 

# 

% 

# 

Divide by 31, 41, etc. to 91. With the drill that has been under¬ 
taken for the past two months the pupils will have no difficulty 
in finding the true quotient figure. 

Give drill on quotients and remainders where first trial gives 
quotient figure too high, as : 

fl 

23)87 , 32)123, etc., 

0 

and follow with further practice in long division. 

0 

# 

0 . . 

22 times )4686 dollars. 22 times )1286 dollars. 

Divide by 32, 42, etc. to 92. 

Multiplication by three figures. No new teaching is necessary 
for multiplying by hundreds. Review Lesson 83. When we multiply 
by units we set the product under the units, by tens under the tens, 
so the pupils infer that the hundreds will go under the hundreds. 

When the middle figure of the multiplier is an 0 a difficulty occurs 
which needs special teaching if it has not already been explained 

in examples like 307 X 6. Explain how 6x0 equals 0. If a 

man earns nothing each day, in 6 days he still earns nothing, or 

6 

6x0 equals 0. (Is it not hard for us to understand that q equals 
infinity?) 
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Proof for long division. 

% 

• 

% 4ft 

6. 

5 141 

23)3253 

23 

• 

l+4 + l = 6. 

3 2 -j- 5 -j~ 3 — 

s 

• • 

2 -}~ 3 — 5. 

13. 1 + 3 = 4. 

• 

• • 

# 

95 

92 

m 

So 6 (quotient) X 5 (divisor) + 1 (remainder) 

= 31. 3+1 = 4. 

~33 

23 

• 

# 

• 

• 

• 

% 

ft 

# 

10 


• 

# 


1 

# 

9 

# 

• * 

LESSON 86 

4 

MILES 

The pupils now have used in actual measurement, and are familiar 

with, the practical units of length, yard, feet and inches. Retain 

for higher grades the fractional and theoretical unit of the rod, 

which is now practically obsolete outside of Arithmetics. It is. 

only clung to by teachers because it appears in texts. The pupils 

sense its unreality. As a unit of measure it cannot be purchased 

in any store, nor do we know of anything sold by the rod. Its use, 

or rather disuse, in measuring acres will be discussed in the lesson 
on the Acre. * 

' The Mile .—Talk about the distances between towns and cities, * 
between stations on the railroads. We see that some unit longer 
than the yard is needed. Pupils will suggest the mile. Tell them 
that 1760 yards make a distance called a mile, unless there be one 
laid out in the district that the children can measure. Otherwise 
a mile should be laid off half a mile each way from the school. The 
biggest boy takes a yard at a stride. During the week a half-mile, 
880 paces, might be definitely settled by the older boys. Let 
the pupils do some real work in determining the mile. It is useful 
in after life to be a good judge of a mile. If father has a motor-car 
the pupil should sit beside him and watch the speedometer measure 
a mile and judge when the next mile will come up. 








% 
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REVIEW 


r 


How many feet in a mile ? 


In half a mile? Problem. Sound 


travels 1100 ft. in one second. About what part of a mile is this ? 


Teach division by 22, 32, to 92 where zero occurs in the quotient 


Put in the zero as necessary to keep the next figure in its place 


(a) 22)4586 


( b) 22)4466 


Oral Drill.—2 X 25; 3 X 25; 4 X 25; 5 X 25 


(1) Divide by 25, 35, 45, etc., to 95, using the steps indicated 


Lesson 86 


(a) Where the divisor is contained an even number of times in 


the dividend and where there is no remainder after the first figure 


of the quotient is found, as 25)5075. 


(b) Even division where there is a remainder after the first figure 



of the quotient is found, as 25)5275. 


(c) Division where two figures must be brought down in order to 


procure a dividend, as 25)5175 


( d) Division where the divisor is not contained in the first two 


figures of the quotient, as 25)1946 


The pupils should give an oral statement about each exercise 


when learning division, as $1946 divided 25 times or among 







people would give each person $77 and there would be $21 remaining 




$25 go into $1946 77 times with 21 






Divide by 26, 36, etc., to 96 








(2) Cross addition for oral work daily, as 
















9, 8, 15, 12, read as 17, 32, 44. 








18 


22 


35 


read as 35, 55, 57, 67, 75 








LESSON 87 


REVIEW 






Review division by 23, 33, etc., to 93, and by 34, etc., to 94, using 




the types as in preceding lesson 



Review multiplication of numbers to one million by two and 





three figures. 
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AREA: SQUARE INCH 

Review notation and. numeration to one million. 

Review factors, prime factors, perimeter; inches, feet, yards and 
miles; pints and quarts; easy fractions of whole numbers. 

Test. —Give a ten-minute weekly test for accuracy on slips o 

paper. _ „„ 

(1) 848 (2) 80010 (3) 956 

656 - 29637 X 78 

799 

584 (4) 24)13968 

277 

968 

Let the pupils mark each other’s work. See how many had 
1, 2, 3, or 4 wrong. Set the number opposite the question. If 
most mistakes are in ( 4 ), long division should claim special attention 
for a week. Post the class average. Have the children anxious 

to increase their score. 


LESSON 88 

AREA: SQUARE INCH 

Teach the square, four right angles, four equal sides. 

In teaching pupils their first lesson on area, it is necessary to 
show them that length and width must both be considered in 
judging the size of a surface. Teach the word surface with suitable 
adjectives, as rough, smooth, white or any colour, hard, soft, flat, 

but never thick or thin. 

Have two pieces of cardboard the same size but different dimei*- 

sions, as (A), 8" X 10'' and (B), 4'' X 20''. Is (B) larger than (A) ? 

But is it longer ? In what way is (A) larger than (B) ? 

Lead the pupils to explain that by cutting each into pieces the 

same size, we can, by counting the pieces, easily see which is larger. 
Select as a unit a piece one inch each way (a square inch). Have 
the boards ruled for cutting. To save time is there a shorter way 
than cutting. Some will suggest counting. Have the squares 
counted in rows. Do we need to count each row? a\e v e 
pupils see that multiplication is a short form of addition. 
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AEEA: SQUARE INCH AND SQUARE FOOT 


Teach the word rectangle. How does it differ from a square ? 
How many rectangles are to be found in the room ? 

Type of problem : The cover of a book is 14 inches long and 
9 inches wide. How many square inches does it contain ? 

Have the pupils blackboard an inch and a square inch. 


LESSON 89 


AREA : SQUARE INCH AND SQUARE FOOT 


Use divisors 18, 27, 39 where the trial divisor is 





respec- 




tively. 


Precede the actual work of division with suitable drill on 


finding quotient and remainder : 








29)65, 


29)182 






The difficulty will now be that the trial product will frequently 
be too small and the pupils will get a remainder larger than the 
divisor. Question on largest possible remainder with the given 
divisors. The following illustrates the most likely errors : 


(Try 3) 


618 

44 

28)19657 

39)1757 

168 

(Try 4) 156 

28 

197 

28 , 

156 

57 

41 




56 




3s ? 


4s ? 


6s ? 


8s ? 


1 

Blackboard 144. In 144 how many 2s ? 

9s ? 12s ? Have a piece of cardboard a foot square exactly, as a 
unit of measurement. Ask one to measure it and tell its dimensions. 
Teach the word dimension. What shape is it ? Why is it a square ? 
Let the class find the name, a square foot. What could we measure 
with this in the room ? Have a rectangle 2 ft. X 4 ft. measured 
with the cardboard. Let the backward pupils measure. It is 
most desirous that actual measuring should be given considerable 
time, as you want the children to see the short way, length by 
width, • 












- 


















0 
















Next day blackboard a rectangle 3" X 5". Ask another backward 
pupil to measure. How many know the answer without measur¬ 
ing ? Tell by the eyes how many have grasped it and how many 

are in doubt. 

Teachers who have never taken the time to make a square toot 
measure, and who have never asked a pupil to do actual measuring, 
have instead insisted on pupils memorizing a statement and 
on this being used in all problem work. This statement is 
most elaborate and correct. How many square feet in a room 

12 ft. long and 9 ft. wide ? In 1 panel 12 ft. long and 1 ft. wide 
there are 12 square feet. In 9 panels there are 9 X 12 square 
feet. 108 square feet. Such a statement should be preceded by 
actual measurement. Otherwise we are following the wrong road, 

the road of memorized statements instead of reasoning. 

If each pupil does a little actual measuring, as he must, he will 
discover by the actual comparison of 15 to 1 that the oblong 
5 ft. X 3 ft. is 5 X 3 X 1 sq. ft. Such a judgment flashes on the 

mind as a one-step process after the practical work. 

The square foot is not always a foot square. As long as it con¬ 
tains 144 square inches it may have any length. In a recent test 
in a large centre, from 150 pupils entering Grade 8 only two bright 
boys with manual training experience knew that a square foot is 
not always square. The pupils were taken from the class-rooms 
separately, given a board 8 in. wide and a ruler, and asked to mark 
where the board might be cut off to make a square foot. Only 
these two divided 144 by 8 and measured off 18 inches. Yet for 
three years these pupils had been working problems in area. Ten 
minutes of sense teaching with a board, rule, pencil, and saw will 
accomplish more than three years of memorizing statements. With 
the clear concept gained through the senses, the pupils may pro¬ 
ceed to abstract work. Mark square inches with coloured chalk 
on the square foot measure. How many different lengths may a 
square foot be so that its length and width are each whole numbers ? 
(8). Teach this as a very important lesson and tabulate the factors of 


144. 


I 
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FRACTIONS 


LESSON 90 


FRACTIONS 


Fractions should be taught gradually, should always be 


the 


concrete and should grow out of the multiplication table, the houi 


the foot, and the yard as well-known units. They should not be 


beyond the experience of the child 


Intricate fractions in the old 


texts belong to Algebra. This is the day of percentage 


When 


practical work a problem is allowed to assume the form 


16 t V X 


2 | 


31 


2 


81 


4 


y 

4 


the calculator is lost in the darkness of a mental fog. 


The Fraction Ruler. 


Rule 13 parallel lines in a panel of the blackboard 3 inches apart 


This allows for 12 spaces 


The lines must not be less than a yard 


in 



length 


Have a plain ruler (with 


units) a yard long. Let the pupils 


lay the ruler on the panel to show 


i 


2 yd-, £ yd-, 1 yd-.to 


l 


V yd-. I yd 


• • • • 


yd., etc. (By laying the ruler at 


suitable angle across 4 spaces it is 


divided into quarters.) 


When they have found f of a yard 


6 


let them test it with a ruler to see if 


it measures 4 X 36 inches. (30 in.) 


Fig. XXIX 


When a pupil finds the fraction 


indicated by measurement, and tests 


his work not by looking at the back of the book for an answer, but 


actually by measuring tests his work and proves that his answer is 


right, he uses the method of the scientist in discovering truth. 


3*1* f- 










































i 















4 































PRACTICAL MEASUREMENT 
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LESSON 91 

practical measurement 
Divide by numbers with three figures. 

Review Lesson 90. How many square inches in a square foot ? 
Oral drill: factors of 144. 

Bring a board into the room. If the teacher does not have an 
actual board brought into the room, and follows the rest of this 
lesson, no good result can be expected from the lesson. 

Let us say the board 8 inches wide has arrived. Speculation is 
rife as to how the teacher is to use the board—a happy break in 
the drill routine of school work. Ask one to bring a rule and make 
a mark where the board must be cut oh to make a square foot. 
Another may mark off 2 square feet, while another may mark 

where 2 square feet are left. 

How many square inches over a square foot in the top of each 
pupil’s desk ? Let each measure and work his own problem. The 
pupil sits before the desk for a year, has a ruler on it all the time, 
but frequently has no idea of square measure and listens passively 
while the teacher explains what she thinks square measure is. 
Ten minutes of this practical work in area may be more effective 
than a year’s teaching when the pupil has no concept of the unit 
of measure. Teach the square yard. 

Oral Drill: § of 24, 1£ lb. at 20c, 

§ of 28, 2f lb. at 12c. 

f- of 36, etc. \\ yd. at 15c, etc. 

♦ 

Number-power. Use the following and see if you can find the 
reason for it. It is quite simple. Take any three figures, as 5, 
6 and 8.- Let the class arrange the six possible numbers from 

these as : 

568 

856 

685 

586 

865 

658 

19)4218(222 
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COMMON FACTOR^ 


0 

Divide the sum 4218 by the sum of the digits (19) and the quotient 
is 222 even. And the quotient is always 222 even, no matter what 

three numbers are selected, 
numbers are taken similarly ? 


What is the quotient when two 


(11 


Four numbers 


(666 


This 


gives interesting practice in addition and division 


LESSON 92 

# 

COMMON FACTORS 

Oral drill: 4 X ? = 60, etc. 

Put on the blackboard and resolve into prime factors: 

15 = 3 X 5 
20 = 2 X 2 X 5 
30 = 2 X 3 X 5 

In the term “ common factor ” common has a meaning not usually 
understood by children. Illustrate with a story. 

Mr. Green and Mr. Blair live side by side in the city. Each has 

a front lawn which is very small. Neither man has a lawn-mower. 
One evening Mr. Blair said to his neighbour, “ Why not buy a 
lawn-mower together?” So they did, and each paid half. It 

cost $8-40. How much did each pay? They owned it together, 
or in common. Neither could sell it. It was a common lawn-mower. 

Referring to above numbers, is 2 a common factor of all three 
numbers ? Is 3 ? Is 5 ? By breaking them up into prime factors 

find the common factors of 30, 42, 72. 


3)30 

2)42 

2)72 

30 - 

-3x2x5 

2)10 

3)21 

2)36 

42- 

-2x3x7 

5)5 

7)7 

2)18 

72 = 

=2x2x2x3x3 

1 

1 

3)9 




3)3 

1 

What is the largest factor of these three numbers ? 

Let the best pupils build three numbers each containing a common 

factor for the class to find. 

90 5 X 2 X 3 X 3 

18 2 X 3 X 3 


Divide 


5. 






















DIVISION BY 10, 100, 1000, AND MULTIPLES OF 10 
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LESSON 93 


DIVISION BY 10, 100, 1000 AND MULTIPLES OF 10 

Review multiplication by 10, 100, 1000. 

Multiply 26 by 10, 100, 1000. 

Multiply 352 by 10, 100, 1000. 

Multiply 100 by 10, 100, 1000. 

Give a good drill on this work. 

Base the teaching of division on the knowledge of notation 


Put 


this work on the blackboard : 


20 

40 

• 

Underline the figures 

300 

607 

72 

which tell how many 

1200 

563 

10s. 

1923 

701 

Which figure tells the 
remainder ? 

6756 

3864 


12000 


Underline 


the 


figures 


which tell how many 

100s. 

Divide by 100 and tell 

the remainder. 


2000 

18000 

27510 

67825 

100000 

215000 


Underline the figures which tell how many thousands 
How many over ? 


Put this work on the blackboard. 


30 -f 

10 = ? 

20 : 

20: 

— 2 

. • 

30 

: 30- 

- 2 

40 -f 

10 = ? 

30 : 

20 = 

— 1 
# 

60 

: 30- 

2 

50 : 

10 -? 

40 -r* 

20: 

2 

• 

40 

-y 30- 

2 

60 ; 

10 -? 

50 : 

20: 

2 ■ 

• 

90 

: 30- 

2 

70 -r 

10 = ? 

60 : 

20: 

— 2 

• 

70 

: 30- 

2 

75 -f 

10 = ? 

70 : 

20: 

= 2 

75 

: 30- 

2 

260 : 

10-? 

75 : 

20: 

— 2 

• 

270 

: 30- 

= 2 


1 

260 : 

20 

— 2 
~ • 


• 


such 

exercises 

as the following 

• 

• 

m 


• 


10)310 

20)280 


30)570 

40)320 



30)370 

60)260 


70)362 

. 80)196 
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INDICATOR TESTS 


» 


INDICATOR TESTS FOR PART 



Addition 


Can you climb to the top of the 

8. $27.05 

$36.85 

$86.72 

136.96 

.20 

27.85 

.09 

40.05 

9.96 

1.49 

7.45 

318.50 

7. 78432 

863 

8679 

86 

19256 

989 

9470 

18 

6897 

36500 

9034 

8978 

87 

26830 

0 

• 

1050 

6. 369 

798 987 

• 

876 

879 

643 642 

984 

986 

789 876 

782 

5. 806 

394 907 

809 

984 

804 398 

706 

4. 7 8 9 8 

—i 9637=? 

8 5 7 9 

_ % 7686=1 



25c and 35c 


? 


45 c 

16c 


63c 

7c 


? 


36c 





27c 

35c 

50c = 1 


2. 

29 

36- 

? 87 

49 = 


98 

76- 

? V 86 

75 = 

1 . 

76 

84 

69 

77 

# 


98 

97 

94 

88 



Fig. XXX (a). 










































INDICATOR TESTS 


Subtraction 



7. 


6 . 




3. 


2 . 


1 . 


$127.15 

89.70 


$805.05 

208.18 


$1.05 

.96 


3000 

486 


25c 

75c 

60c 


734 

188 


357 

128 


285 

7 


17 

9 


$5.20 

4.25 



.75 


1.95 


5000 

1084 


10,000 

1,900 


27c 

66c 

34c 


2 


2 


2 


568 

278 


353 

248 


642 

425 


367 

209 


148 

9 


183 



15 

6 


13 

4 


16 

9 



Fig. XXX (6). 


4 
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INDICATOR TESTS 


Multiplication 


10 





| of 21 

$3.26 

12 


I of 72 


4 


306 

28 


$28.50 

16 


i of 96 

0 

$15.35 

25 


209 

57 


2006 

27 


7. 

34 

72 

183 

• 

18 

24 

39 

6. 

89 

39 

32 


20 

60 

400 


5. 

72 

85 

246 

197 


10 

100 

10 

100 

4. 

36 

29 

187 

426 

• 

12 

11 

12 

11 

3. 

23 

42 

78 

56 


t 

6 

8 

7 

9 



41 X 


71 X 9 


2 


2 


72 X 
61 X 





1 . 


7 

9 


9 

6 


6 

7 


9 

8 
































# 


# 


Division 



k 





















































4 


% 

















• 

TEST 

4 

FOR COMPLETING 

PART V 

• 

• 

1. 8976 

2. 3,014,002 

3. 8927 


5867 

295,179 

X 89 


4975 


• 


6889 

• 

4 


7698 


' • V • 1 %' L, 

4. 

209137 : 69. 



5. 

From the sum 

of 48 and 59 take the 

difference between 32 


and 18. 

6. How many square feet in a mat 4 feet square ? 

7. Find by resolving into factors a common factor of 35 and 49. 

8. What relation is two feet to one yard ? 

9. If a pint of oil costs 35c and a quart 50c, how much extra do 
I pay in buying a quart by the pint ? 

10 . How many feet in a mile ? How many yards in a mile ? 
How many inches in 3 yards ? 

11. A room is twice as long as it is wide, and its width is 15 feet. 
Find its perimeter. Find its area. 

12. Two posts are east of the school; one 214 yds. and the other 
79 yds. How many yards are they apart ? 







4 









♦ 






. 
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LESSON 94 


MULTIPLE, COMMON MULTIPLE AND LEAST COMMON 


MULTIPLE 


Do the work on the blackboard. 


(a) Give 3 numbers of which, 


These numbers are 


3 is a factor 


Multiples of 3 


5 is a factor 


Multiples of 5 


7 is a factor 


Multiples of 7 




6 is a factor 




Multiples of 6 




What is a multiple of a number ? 




(b) Give numbers which are multiples of both 






These are common multiples of 
























2 and 6 

2 and 6 

4 and 8 

4 and 8 

# 

3 and 9 

3 and 9 

2 and 3 

2 and 3 

4 and 3 

4 and 3 

3 and 5 

• 

3 and 5 

4 and 6 

4 and 6 

6 and 9 

6 and 9 








Continue exercise with 3 and 4 numbers. 





Go back and underline Least Common Multiple in (b) and (c). 


Use the direct method for finding the L.C.M. of numbers too 


large for it to be found by inspection. 




12, 16, 18, 24 


12 


2 x. 2 x 







16 




2 X 



X 2 X 2 




18 


2 


X 



X 







24 


2 X 



X 



x 2 
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FRACTIONS 


To be a common multiple it must contain 2x2x3x2x 
2x3. Show 18 in the above. How many times 18 have we? 
Pick out the 16. Have we all the factors of 12 there ? Then 

2x2x2x2x3x3or 144 must be the L.C.M. 


LESSON 95 

• • 

FRACTIONS 

One-half and one-quarter have been definitely taught in previous 
lessons. The pupils have made the acquaintance of the fractions 
i to T V in finding a fraction of a number as exercises in division. 

The meaning of J, J and | must now be reviewed and the relation¬ 
ship between them made clear. Similarly with J, J, and yy 

and -g-, xo* 

Spend a lesson or two in review of previous work on fractions 

at the outset, and again at frequent intervals. 

Let the pupils realize that fractions can be seen and handled 

and are not merely symbols to juggle with in school. 

The pupils’ first experience of fractions should be in the concrete. 
The next step should make this concrete experience easy to recall 
by work with fractions with the concrete named but not present. 
Let the child have a large store of such experience with fractions 

before exercises with bare figures are attacked. 

There should be no attempt at a definition of a fraction. It will 
be quite sufficient for some time if the pupils are able to recognize 
certain symbols as representing the fractions of their concrete 
experience. 

Give opportunities to verify the early abstract work in the con¬ 
crete. This gives the pupil a valid reason for what he is doing. 
Teachers are now recognizing that argument based on the theory 
of numbers or the nature of a fraction is incomprehensible to the 
majority of the pupils at this stage of their experience. 

Review fractions of denominate numbers : 

\ of 12 in. i of 16 oz. J of 100c. 

f .of 16 oz. *| of 36 in. § of 60 min. 

• •** * k ’ ^ njj q — * 4 • ' ■*- » * 

Use rulers, coins, clock-face, etc. to verify some of these answers. 


















ONE-HALF AND ONE-QUARTER 
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Arrange exercises so that the child gradually appreciates the 


comparative size of such fractions as J, 



etc. 


For example : 


i of 24, 
l of 24, 


l of 24, 
i of 24, 


1 of 24; 


8 


1 


1 2 


of 24. 


i lb. is ? \ lb. 
similar exercises. 


The pupil filling in greater or less than, and 


# 


Exercises on fractions of 100 give gradual preparation for later 


ork 


aliquot parts and percentage 


J of 100 , 

} of 100 , 


l of 100 , 
i of 100 , etc 


LESSON 96 


ONE-HALF AND ONE-QUARTER 










Review \ and J. \Z. 

Illustrate freely in the concrete and with diagrams, drawing 
lines to divide squares, rectangles, circles and lines into halves and 
fourths. 

Ask one pupil to draw the blind half-way down, another to draw 
it one quarter the way down, and a third three-fourths the way 
down. 

Provide each child with a 6-in. strip of paper and let the class 
fold to show halves and fold again to show quarters. Teacher 
might demonstrate with carpenter’s folding rule. 




1 

4 

1 

• 4 

%> 

i + 

1 

4 — 4 

1 

2 

of i - 

4 

1 = 

% 

1 _U 2 

2 I • 

1 

1 


1 = 

0 


2 

4 

4 

4 

1 

_ 1 - 
2 “ 

- 2 

• 

1 - 

I = ? 







i 

4 


2 




2 







One half 


* 

















\ 

Fig. XXXI. 


One quarter 
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FRACTIONS 




Find the weight: 

1| lb. bacon 
^ lb. cheese 
2 lb. tea 
31 lb. beef 


How many gallons ? 

H gal. 

2 gals. 

i gal- 

21 gals. 


4 


LESSON 97 


FRACTIONS 


/ 

w 


Teach the fraction J-, one eighth. 

Let each pupil be again provided with a strip of paper 8 in. long. 
Review \ and J by folding and then by folding again; teach -|- 
as in first lesson on \ and 

The pupil should be called upon to show that J is \ of 

That i + g = i* 

That § = 1, and th&t b | ~ ss* 


1 ^ 

. 1 

1 j 

1 

1 

1 

1 

1 

1 

. 8 

| 

8 

8 

8 

8 

8 

8 

8 


Teachers of Manual Training tell us that our average pupils do 
not know anything about fractions. They frequently cannot 
measure ^ of an inch, less likely still are they to be able to tell off¬ 
hand what | of J of an inch is. More concrete work and practical 
application is absolutely essential to make our school knowledge 
of fractions function in real life. 
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FRACTIONS : 1, \ AND J 

m 4 § 

Let the pupils draw a line eight inches long and mark the inches. 

On the first inch let them mark in., on the second inch, and 
so on. 

Let them mark \ in., \ in., and J in. on the last inch. 

Give exercises in counting in eighths, watching drawing. 







Find weight of : Add : 


Find length of : 






# 


LESSON 98 

FRACTIONS : 1, 1, 1 AND -J- 


Use a pile of 16 checkers. Get pupils to show 


2 


1 of the pile, \ of the pile and ^ of the pile. 
Give exercises in estimating g-, ^ and ^ of a yard 


of the blackboard space. Let them measure 
these fractions of an inch on lines one inch long, 
drawn one below the other. 

Illustrate relation between J and with 
diagrams on blackboard. Get the pupils to 
name the shaded portions. 

Let the pupils draw a square and divide into 
eighths. 







I 
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OTHER FRACTIONS IN COMMON USE 


From their diagrams let them answer the following : 


i 



1 

4 

1 

2 

1 

4 

1 

1 

4 

1 

2 

7 

8 


of 


8 

1 

2 

1 

8 


x _i 2 


1 

4 

2 


8 

1 

8 


?T 


2 

2 


1 



1 

2 

1 

2 

1 

2 

1 

1 

2 

4 

1 


of 


7T 

1 

4 

1 

4 

7 

8 

1 

8 

2 

5 
8 


+ 


8 

1 

8 


2 


8 


8 


1 


8 


Fig. XXXIII. the pint 


Verify some of the above in the concrete by 

and 
the 


calling the gallon measure 1, the quart 


1 

4 


i 

8 


Chalk 


these 


fractions 


measures. 


This also helps incidentally to fix useful knowledge. 



2 oz. + 4 oz. 


2 


1 

8 

8 


lb 


\ lb. 


oz 


i lb. 


6 oz. 

fib. 


4 

2 '- 


8 


OZ. 

lb. 

oz. 

lb. 


What 

cleaned ? 


fraction 


of 


the window 


has 


been 


1 


i 

8 


8 



you clean another quarter of the window 
how much will be cleaned then ? 


Fig. XXXIV. 


i _i_ 1 

8 4 


s 


Review exercises in counting in Js, Js and Js. 

Mary cut | of a yard from each end of of a yard of ribbon because 
it was frayed. How much was left ? 


LESSON 99 


Teach -J, | 
Teach ^ and 


OTHER FRACTIONS IN COMMON USE 


and 


i 


1 2 


o • 


1 


1 0 * 


Give further exercises in addition of like fractions. Suggestion : 


1 ft. 

e i , 

v’ro 


s yd 


4 in. 


J of 1 ft 


10c 



20c 


0 
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OTHER FRACTIONS IN COMMON USE 

#' 

t 

Avoid problems involving J lb., ^ gal., which will rarely, if ever, 
recur in practical life. . 

Review finding fractions of numbers. 

• * * T - ‘ . ■ 4 4 - ^ ♦ *■ 1 * • « • 

Review finding what fraction one number is of another. 

Keep up practice in the four fundamental operations with whole 
numbers. 



By sliding a ruler along this diagram it can be shown that: 

1 2 4 3 5 

2 4 8 6 10 * 

The pupils can use this also to verify all their answers in work 
with these fractions. ; ; 

How many cakes in this bar of soap ? / 

Draw lines to show where to cut off : I 

l. - - - 

ills . Fig. XXXVI. 

6 > 3 > 2 > 6 * 



Cut off f, then J. What part of the 
been cut off ? 

2 I 1 __ _ 

3 r 6 — 6 

8 — 2 = % "• 

I doz. — ^ doz. = doz. 

Look at the book shelf and tell : 

1 _ 4 _ 1 _ _ 

. 3 i 9 9 

Look at the string and tell: 


bar is left ? 





1 1 1 _ 

5 \ 10 

• 

1 0 

50c + 10c 

? C 

2 3 

5 10 

1 0 

$2 ~f" $10 

$io 

a 4 

A 5 ~ 

“ 5 

• 

1 _ 3 _ 

2 10 ' 

— $10 

3 _j 3 _ 

10 1 5 

1 0 




I 


1 6 > 20 ’ 10 0 * 


Teach 

• ^_ 

Exercise in counting 3rds, 5ths, lOths. 
Review measurement of area. 
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FRACTIONS: DEVELOPMENT OF TERMS 


LESSON 100 


• • 


FRACTIONS : DEVELOPMENT OF TERMS 


Numerator and Denominator 

* 

Children should not be required to formulate or learn definitions 
of a fractional unit and a fraction, for such definitions are quite 
beyond their comprehension until they have had wider experience 
with fractions. These definitions serve no useful purpose, and any 
attempt to teach them is a waste of valuable time, and moreover 
serves to discourage our pupils. It is enough if they can read and 
write fractions with a clear grasp of the relation between the symbol 
and the parts of wholes which they represent. 

Before larger fractions are attempted, however, pupils do need 
to know the meaning of the terms of a fraction. 


Story : 


Sam’s father kept a store and Sam liked to help on 


Saturdays. One Saturday his father asked him to count the tins 
of cocoa. Some were ten-lb. tins, some one-lb. tins and some 
quarter-lb. tins. Sam put it down like this : 


Tens 


Ones 


Quarters 





Ask pupils to show how Sam might have written this using figures 


only. 


64f 


Where does it say quarters now ? The 4 is the name of the 

fraction. Draw an arrow from the word quarter to the 4 in the 

# 

fraction. The name is written with a figure. Name the following 
fractions pointing to the figures that tell the name : 


4 5 7. 

5>. 6 ’ 8> 


1 


1 0 


5 


15 ’ 11 ’ 16 


If I cut an orange into 4 equal parts and eat 3 parts, how many 


quarters of the orange have I eaten ? Write the fraction 
does the 3 tell us ? 


What 


Review above fractions, asking pupils what the figure below the 
Le tells and what the figure above tells in each case. 




Number teller 
Name teller 


Numerator 

Denominator 


Terms. 














# 






PROPER, IMPROPER FRACTIONS, MIXED NUMBERS 
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Tell that there is a single word which means number-teller, 

numerator, and a single word for name-teller, denominator. 

Point out the word number in numerator, the word name in 
denominator. 


Tell that the numerator and denominator are called the “ terms 
of the fraction. 

Give practice in reading fractions such as : 


5? 










8 _ _ 3 _ _7 _ _9 

1 5 > .*} 2 > 2 1 ’ 2 2 * 




What part of 1 ft. is 1 



Write the fractions 


2 7 . 
3Q> 


Ask pupils to find J of an inch on their rulers, then f, then 5 


Let the pupils show 2 ft. on a yard stick and the class state what 
fraction of a yard this is. Let them show of a yard, then 
etc* 

then {, placing these fractions on the blackboard and questioning 
on numerator and denominator. 

With cardboard coins have $£ shown, then $f (in 25c pieces), and 


have pupils write these fractions of $1 on the blackboard. 

Write on blackboard and have pupils show the coins or 

vice versa, explaining in each case the significance of the numerator 
and denominator. 

Review with exercises in addition and subtraction of 


3 S > 


is, 

is, 


lo • 
Ic • 


}s, 

4s, 


1 


1 0 


s; 


10 S 5 


1 

6 


S. 


• 4 • 

Keep up practice in addition and subtraction of integers. 


LESSON 101 


FRACTIONS : PROPER, IMPROPER FRACTIONS AND MIXED NUMBERS 




Give pupils a short review in reading and writing fractions, con¬ 
stantly using the new terms, Numerator and Denominator. 


Read 


3 


of 1 ft 


2 7 _ 

3 6 


of a yd 


1 6 

5 


O 


What does the 12 tell 


The 7 


Which is the numerator ? The denominator ? 

Similarly discuss other fractions. 

Pupils will pick out from the following list of fractions placed on 
the blackboard all the fractions whose numerators are smaller than 
their denominators. Let them make a second list of the remainder. 
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PROPER, IMPROPER FRACTIONS, MIXED NUMBERS 




Blackboard §, -L 


_ 3 

4’ 3’ 


7 5 7. 11 

11 > 4 > 8 > 165 


16 8 3 9 

'4 > 3> 8> 9* 


Proper 


Improper 


3 

¥ 


4 


1 1 

8 

1 5 
1 6 

3 

8 


6 

' 5 
4 

1 6 

4“ 

8 

o 

•> 

• > 

3 

9 

9 


Mixed numbers 

11 

A « 



4 


2| 



1 














Give pupils the new names : Proper, Improper (not proper). 

What are proper fractions ? 

What are improper fractions ? 

Let pupils think of and write down examples of each kind, naming 











the fractions as they do 
Question pupils: 


lyd 

yd 


6 








7 

6 



6 


y d 



Treat other improper fractions similarly, converting to mixed 

numbers as in the third column above. 

Give the new name, Mixed Numbers, and get pupils to give other 

examples. Give further practice in converting improper fractions 




to mixed numbers with easy 
apparent. 


pies until the rule becomes 




$ 5 


4 



$ 6 

m i 

■t 

4 

$ 1 9 
T 






2 

2 

2 

2 


7 
6 

8 
6 

9 

6 

1 3 

'6 


2 

2 

2 

2 


13/ 

12 

1 9 ' 
1 2 

2 7' 
1 2 

3 7' 



2 ‘ 

2 

2 

2 


The class can be led to see that improper fractions are converted 
to mixed numbers by dividing numerator by denominator. 

Give harder examples. 
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» 

^^ # . ^ * ’ ♦ 

The method gradually becomes apparent by questioning, e. g. : 

2J == Where does the 9 come from ? 

~ nr* Where does the 28 come from ? 

Get the rule from the class and then give harder examples, such 
as: . : 

27xV> where it is necessary to work by rule. 

Give exercises in changing sums of money to quarters, half-dollars, 
tenth dollar. 

Let pupils measure width of papers and estimate how many i in., 
4 in., | in. spaces they can mark off, then verify. 



LESSONS 102 


FRACTIONS : CHANGING TO LOWER TERMS 

t 

0 • J ~ r j v # 

By examining diagram previously suggested for the blackboard 
(page 139) let the pupils answer the following : 


o 

•J _ 


6 “ 

2 

0 _ 


8 “ 

~ 7 

6 _ 


10 ~ 

= 

4 _ 


6 ~ 
Q 

3 

O _ 

9 ~ 



Have we made the terms of the fractions larg 


or 


smaller 




This is called reducing the fraction to lower terms 

Have we changed the value of the fractions ? 

Why not ? Less parts but bigger. 

Divide both terms of § by 3 . 

What fraction do you get ? 

By what shall we divide 6 and 8 to reduce to f ? 

Which is the longer. -|- or § of a yard of ribbon ? 

dell what to divide the terms of the other fractions by to reduce 


6 

9 


2 


8 


2 4 


2 


a 


1 4 


2 


them to lower terms 

6 and 9 will both divide by ? 

? is a common factor of 8 and 24 
• is a common factor of 6 and 14. 

Formulate Rule .—Both terms of a 

same number without changing its value 
Give further exercises. 

Let pupils think of a way to prove their answers 
Reduce to lower terms 


fraction may be divided by the 


4127 96 

8 t 1 fi) ’ 


2 7 


14 16 
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TESTS OF DIVISIBILITY: 




o 

o 


9 


Changing to Lowest Terms 

Review changing to lower terms. 

Change yW to a fraction in lower terms. 


<> 


i 


4 ) 


ft. 


| ft. 


Verify on ruler. 


Which is better value, Vi- lb. of cheese or I lb. of cheese for 30c ? 


1 6 


4 


Why ? 


6 


1 2 


8 


6 

8 


3 

4 


Can we reduce it to still lower terms ? 

Is there any common factor for 3 and 4 ? 


From the following list of fractions pick out those which are not m 
their lowest terms and reduce them. 


1 . 

2 . 



4. 


5 

2 

6 

• 

B 

8 

2 

1 2 

• 

9 

2 

1 8 

• 

6 

2 



8 


6 . 

7. 

8 . 


9 
2 1 

1 1 
1 3 

O 

O 

12 

1 a 

2 4 


2 

2 

2 

7 



10 . 

11 . 

12 . 


1 2 

To 

2 7 
9 

8 2 
16 
4 4 
‘I 


2 

2 

2 

2 


Pick out any improper fractions in your answers and change them 
to mixed numbers. 

Give practice in multiplication and division by 2 figure numbers. 


TESTS 


LESSON 103 

OF divisibility : 2, 5, 3, 



Divisibility by 2 
Review odd and even numbers. 

Count, 2, 4, 6 , to 30. Count, 1 , 3 , 5 , 7, 9, to 29. Place 

these numbers in columns on the blackboard. 

Divide the numbers in each column by 2. 

W f 

Call attention to the endings 2, 4, 6 , 8 , 0. 

The numbers with these endings divide by 2 without 

remainder. • 

Investigate and show that this is true of larger 

numbers, such as 248 or 1576, and that 649 — 2 will 

give a remainder. 



4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 


1 

3 




9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 
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AVERAGES 

_ • 

Divisibility by 5 

Review counting by 5s to 100. 

A whole number of 5s ends in either 5 or 0. 

# 

Test the divisibility by 5 of the numbers from 35 to 50, giving 

quotients and remainders. 

# 

Derive the rule and verify with larger numbers. 

* 

# ► . « * * ^ • 9 t* 4 I | « • 

Divisibility by 3 and 9 * 

Arouse curiosity by giving the pupils such figures as 8 , 6 , 7, 6 , and 

let them arrange them to make as many numbers as they can. Each 

is divisible by 3. They will probably think the secret has to do with 
the last figure. ’ 

Build up a table of products of 3 and call attention to the sum of 

§ ?# 

the digits. Any number, the sum of whose digits will divide by 3 
is divisible without remainder. 

*| • 

Test out this rule with several large numbers and show that a 
similar rule holds good for 9 . 

Tell quickly whether • these numbers are divisible, without 

— , '* * • 

remainder, by 2, by 5, by 3, by 9 . 

(1) 7425 (2) 8694 (3) 18364 (4) 2172 

0 

t 

% 

. LESSON 104 

# 

• • 0" 4 * m J* 

AVERAGES 


Blackboard an odd number of consecutive numbers 



4 



6 

7 




10 

11 


63 


7 

7 

7 

7 

7 

7 

7 

7 

7 


63 


Let the class pick out the average number or the one 
that stands half-way between the largest and smallest* 
When they have selected 7, blackboard as many 7 s beside 

Let them see by adding: that the result would 


the column 


be the same as though all were 
Make 


it concrete with dollars for daily earnings. 
Average the marks in Arithmetic for the class. How many 
are above the average ? How many are below the average ? 
Find the average attendance of the class for the week. 
Find the average number of words in the lines of a 
])aragraph from the reader. -From this average, judge the 
number of words on a page. School activities furnish many problems 
for averages. Teach the word Aggregate or Total. 

L 
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CANCELLATION 



Review .—Constant review is a guarantee of successful work. No 
matter how well a lesson is taught, if not reviewed it soon becomes a 
shadow of the distant past. If we forget the names of acquaintances 
and the faces of friends, the joys once so thrilling and even the sorrows 
so bitter from which we have been turned by the passing years, is 
it not highly probable that factor, multiple and perimeter, pints, 
quarts and area will fade from the active mind of a child without 

constant and regular reviews ? 

Dividing the Lesson. If the time-table for this grade assigns 
forty minutes a day to Arithmetic, it is best to take thirty minutes 
in the morning and ten minutes in the afternoon. In the morning 
period ten minutes of oral work will allow considerable ground to be 
covered, if no time is lost. There should be twenty minutes of 
problem work. This would allow for time to discuss each problem 
and for the pupils to do them as seat work. In the afternoon take 
ten minutes for sight work, where the teacher handles the chalk and 
every pupil, with both eyes on the board, follows the work, or ten 
minutes in sense-teaching—measuring, weighing, gathering data for 
new problems, etc.—although sense-teaching will gradually be 
curtailed as the pupils in their progress pass from the concrete to the 

abstract. 


LESSON 105 


CANCELLATION 



Put 4 on the blackboard. Ask how this may be reduced to lowest 

o 

terms. 

6 

Show method of cancelling terms : ^ = f. 


















# 


V # * • 
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CANCELLATION 


Show that one may keep on cancelling until the fraction is at its 


lowest terms. Encourag 
Common Factor. 


pupils 


however, to look for Highest 


Give further practice in reducing to lowest terms. 

Review reducing a fraction by cancelling common factors of 
numerator and denominator. 



27 

8 $ 


yd. 


3 

I 


y d - 


Verify on the yard stick 




n 

» 

4 


lb. 


fib 


1 

*44 

2 


1 

2 


Prove by multiplying out in full 


2 


2 X 



12 




4 


2 x 





1 



2 


18 






18 x 54 


36 


84 x 15 

60 





1 



32, x It 

68 x 14 
It 
1 


4 


i • 



1 is what part of the number 12 ? Illustrate in the concrete 
8 is what part of the number 12 ? 



8 is 



IS 


or 


2 

3 


of the number. 






20 is what part of 2 doz. ? 


20 


is 


84 


or 


5 

6 


of 2 doz. 




27 in. is what part of 1 yd. ? 27 in. is 


27 

86 

4 


or 


3 

4 


of 1 yd 


And similar exercises. 
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♦ # * *' 

0 

Type Problems. 

If I make a profit of $36 from 27 hens, what shall I make from 72 

hens at the same rate ? 

How many garden plots each 6 ft. long by 4 ft. wide can I make 
from a piece of land 132 ft. long by 64 ft. wide ? 

Review exercises in making out bills involving fractions of a lb. 

% 

or vd. 




LESSON 106 


FRACTIONS : CHANGING TO HIGHER TERMS 








1 

5 



_2 

10 



O 

O 


Change these without changing their value 


4 qts., I lb., f, 


3 o 


i 


2 * 


Ask the pupils to complete the following : 


3 

8 

2 

5 


1 6 


1 0 


2 

3 

3 

4 


$ 6 

-fl 


10 


1 2 


o 


Have we been making the terms larger or smaller ? 


This is called changing to higher terms. 

$ ^ is of the same value as $ x 4 q ? 

If you multiply both the numerator and denominator of 4 by 2 
what fraction do you get ? 

Is § of greater value than f ? - 












SIMILAR FRACTIONS 
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Formulate Rule 


Both terms of a fraction may be multiplied by 


the same number without changing the value of the fraction 


2 

3 




5 

e 


1 2 


What must we multiply by to change : 

(1) thirds to sixths ? 

(2) fourths to eighths ? 

(3) fourths to twelfths ? 

(4) fifths to twentieths ? 


2 _ 


3 

6 

3 


4 

8 

3 


4 

1 2 

2 


5 “ 

“ 20 


How do we find what to multiply by in 1 ? 
(1) Change to 12ths : (a) 


(2) Change to 20ths : 

(3) Reduce to 4ths : 


113 
2> 4> 4* 

1 2 
3 > 3 * 

1 n 5 
6 > 6 > 0 • 

1 ± 3 3 

5> 5> 4> I 0 

4 12 <) 

8 > t o > 1 2 * 


( 6 ) 

(c) 


4 

5 


1 5 


2 ? 


3? 


4? 


LESSON 107 . 

9 w * r * • 

- , . ? • 

SIMILAR FRACTIONS 

Read these fractions : f, 

Which is the greater? 

Read these : f yd., f yd., \ yd. 

Name the greatest and the least. 

Show your answers to be correct, using the pint, quart, and 
gallon measures. 

Read these fractions : J, |. 

Which is the greatest ? 

Which is the least ? 

# 

Change these fractions to 12ths. 

Were you right ? yf, 

In what way have we made all those fractions alike ? They all 
have the same denominator. 

Change £, |^, | to 24ths and arrange them in order of size from 
greatest to least. 

0 

When their denominators are all alike we call them Similar 
Fractions. ‘ ? 

Change f, f, to 12ths, to 24ths, to 36ths. 



















PROBLEMS 




PROBLEMS 

I ; 






room. 

2. How many different lengths of exact inches can we cut a paper 
to contain 72 square inches ? 

4 



Fig. XXXIX. Fig. XL. 


How many square feet in each 
the figures A, B, C and D ? 



How many square feet in 

figures C and A ? 


5 . A girl buys 6 yards of ribbon for badges, paying $2-00 for the 
lot. She sells it for 2 c an inch. How much does she gain from the 

sale? ; . 

In problem (1) the pupils should do the measuring. Start with 

the area of the side. Where height is used instead of width difficulty 

will occur. Let the pupils take time to overcome this. A practical 

way of measuring the height will lead tQ ingenuity. Someone will 

think of extending a long stick to the ceiling, marking how far it 

extends down, and measuring the stick. Do not tell them how, even 

if the lesson has to be postponed a day. How shall we measure the 

ceiling without a ladder? This whole problem may take a week. 

Keep it constantly before the class until all understand it well. 

This is better than a list of problems on the board for one lesson 

which will take the children all over the world and, without time for 

travelling, would keep a man busy for days in securing the data. 

Problem (2) affords abundant material for a lesson with pencil 

and ruler. Let the pupils find out what they can for themselves. 













GIVEN 



FRACTION, TO FIND THE WHOLE 
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« • 

A little practical work at times breaks the monotony of hard number 


drill. 


Problems (3) and (4) should be left on the blackboard until the 


children solve them 


Such problems have a special value. A child 


usually decides in five seconds that he is unable to work a problem, 
and that ends it with him. All too often he has no curiosity even to 
consider the problem at greater length. Mention these frequently 


and encourage the children to try them 



plu 



plu 




plu 


15 11 sq. ft. Let all try problem (5) without any aid 



few will solve it 


To teach the others be sure they understand what 


equired. Have two or three state it in their own words 


Erase 


and write 
numbers. 



y d 



and 2c, and have the story told about these 


Being able to state the problem overcomes the first 


difficulty for the pupil 


The 


C6 


simple form process ” leads the slower 


pupils to grasp the solution. Mary buys a foot of ribbon for 20c 
and sells for 2c an inch. How many cents does she gain ? Easier 
still for some pupil who fails at that. She sells for lc an inch, how 


much does she get for 1 foot ? She buys for 10c, how much does she 

0 

? When the foundation is firmly laid more difficult variations 


gain 


may be used. Be willing to spend days if necessary on one problem. 
Let the pupils secure their own data if possible. A pupil cannot solve 


problem if he cannot state it in his own words 
the very simplest form for the slower pupils. 


State the problem 


LESSON 111 ; 

GIVEN A FRACTION, TO FIND THE WHOLE 

Preparatory Drill. 

1. 5c = | of ? 

4c = .j of ? 

25 = | of ? 

4 = i of ? 


1 

2 

vd. 

%/ 

| 

= 18 in. 

1 

yd- - 

2 

• 

X 

18 

in. 

1 

4 

yd- - 

9 in. 

1 

yd- - 

2 

• 

X 

9 

in. 

1 

8 

lb. 

- 2 oz. 

1 

lb. 

2 

• 

X 

8 

oz. 

1 

4 

gal. - 

- 2 pt. 

1 

gal. - 

2 

• 

X 

2 

pt. 

1 

3 

doz. 

= 4 

1 

doz. - 

2 

t 

X 

4 



2 . 
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3. If | lb. cost 15c, f lb. cost ? X 15c 

If J lb. cost 20c, \ lb. cost ? X 20c 

If \ lb. cost 15c, | lb. cost ? X 15c 

If ^ lb. cost 10c, lb. cost ? X 10c 

4. If | gal. cost 30c, 1 gal. cost ? X 30c 

If \ gal. cost 20c, £ gal. cost ? X 20c 

If J gal. cost 9c, f gal. cost ? X 9c 

5. 2 oz. = J of ? oz. 

3 in. = J of ? in. 

4 in. = ^ of ? in. 

10 - * of ?. 


Find the whole when : 

i = 36; 1 = 16; i 

* 





Type Problems : 

If a boy selling newspapers makes a profit of $2.05 which is J of 

what they cost, how much did they cost ? 

A farmer sold 250 sheep, which was 4 of his flock. How big was 

his flock before he sold the 250 v 


LESSON 112 


MULTIPLICATION OF FRACTIONS 


First deal with the 


pie case of multiplication by a whole 


number, avoiding cancellation. 


? in. 


5 X 7 in. = 

5 x 7 twelfths = ? twelfths 



X 


t 


1 2 


1 2 


•> • 


Question as to how the 35 is obtained. 

7x3 Quarters = ? quarters. 


7 X 

8 X 

4 X 


$ 3 


4 

2 

3 

3 

5 



4 


3 


5 


Verify with coins. 

Verify with yard measure 
Verify by addition : 


3 I 3 


5 



5 



I + 


3 

5 
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MULTIPLICATION OF FRACTIONS 


To multiply a fraction by a whole number multiply the numerator, 
which shows how many things, by that number. 

Since the principle that 3 X 8 = 8 X 3 is already established in 
the child’s mind in connection with multiplication of integers, he 
will not hesitate to apply this to fractions. 





f X 9 


3 quarters X 


| X 9 


* X 


c. 


10 X 

I X 


7 

2 

3 



4 


0 


2 

2 



Read 9 times f. 

Read § multiplied by 9. 
= ? quarters. 






Review problems involving multiplication and division of integers. 

• # ^ • • 

0 

• I 

Cancellation 

# 

This has . already been taught in connection with division of 
integers and in reduction of fractions to lowest terms, and should 
present little difficulty here. 



t 


s 
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MULTIPLICATION OF FRACTIONS 


Do these, cancelling where possible. 


8 X 


5 

6 


12 x V 


15 X 


0 

5 


9 


1 0 

_9_ 

1 0 


Show that 


c c 



99 


X 7 " 

X 8 

means multiply. 


V- X 21 

X 44 


11 


27 x 


5 

9 


Get pupils to work the following, comparing results in the first 
column with results in the second column. 


1 

3 

of 

9 

1 

3 

X 

9 

2 

of 10 

2 

5 

X 

10 

5 

6 

of 12 

6 

6 “ 

X 

12 

7 

9 

of 18 

7 

9 

X 

18 

3 

4 

of 

9 

3 

4 

X 

9 


Work the following, using the multiplication sign for 




of 


99 


(i) 

( 2 ) 

(3) 


2 

3 

o 

»:> 

5 

7. 

8 


of 27 
of 45 
of 32 


(4) 

(5) 
( 6 ) 


8^ 

9 

5 

8 



3 6 


of 21 

of 34 

of 4 


Use cancellation wherever possible. 


5 

8 


(1) 3 X 

(2) H X 9 

(3) t% of 25 


(4) 

(5) 
( 6 ) 


5 

9 
• > 


x 


6 


. 


1 5 


% of 14 

of 27 



Verify Nos. (1) and (4) by addition. 
Examine this diagram and verify No. (5) 
Multiplication of a fraction by a fraction. 


Fig. XLI 


6 C 


Of 


99 


means multiply 



Show or verify by diagram 



1 of 

1 

2 

in. 

- i in. 

or 

1 

2 

X i in. 

-4- of 

1 

2 

in. 

- i m. 

or 

1 

4 

X \ in. 

§ of 

1 

2 

ft. - 

-4 ft • 

or 

2 

3 

X \ ft. 


1 

4 


i 

8 


m. 

in 


Fig. XLII 


o 


6 



Use the foot rule 


2 

3 


3 


of 

1 

3 

2 

9 

2 

3 

X 

1 

3 ' 

2 

9 

of 

4 

5 

, 8 
i 5 

2 

3 

X 

II 

X 

11 



Examine 
get the 8 
Examine 


2 

3 


X 


4 

5 


_ 8 __ 

15* 


From where 


Fig. XLI 11 


The 15 


2 

3 


X 


1 

■3 


o 


9 


From where 


we get the 2 


The 9? 


Examine the other questions and see if you can tell how to get 
the answers without the help of the diagrams. 
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Do this and test your answer : 




Fig. XLIV. 


• • 

Do these by multiplying numerators to get new numerators, and 
multiplying denominators to get new denominators, cancelling where 
possible. 




When above rule for multiplication of fractions has been well 
drilled by much practice, review multiplication of mixed numbers 
and fractions by integers, showing the setting out of such exercises 

as : 246§ X 36; 342 X 8 |. 











LESSON 113 

# 

% ' 1 * * # l # I '. |f - * , 

NUMBER RELATIONS 

One Saturday Robert rode his bicycle 5 miles to visit a friend. 
When he had gone 1 mile, what part of his trip had he made ? What 
part had he made when he had travelled 2 miles ? 3 miles ? 4 

miles ? * ' ' ' 

0 

What relation is 1 to 5 ? 2 to 5 ? 3 to 7 ? 5 to 8 ? 

What relation is 5 to 2 ? 7 to 3 ? 8 to 5 ? 

John has $4 and Robert $ 7 . What relation is John’s money to 

. 0 _ . • 

Robert’s ? What relation is Robert’s money to John’s ? 























f 

What relation is 1 ft. to 1 yd. ? 1 pt. to 1 qt. ? 3 qts. to 1 gal. ? 

9 in. to 1 ft. ? 3 qt. to 2 gals. ? 7 in. to 2 ft. ? 

Problems of the above type make valuable oral drills for a few 

• \ f t V* , * I 

minutes daily. 

# 

, • 

LESSON 114 


division : fractions in the quotient 


If you buy oranges at 2 for 5c, how much each is this ? 
Give the price of one at: 



for 10c 


4 for 10c 
4 for 15c 


for 20c 




for 15c 


3 for 20c 


for 20c 

for 15c 



for 25c 


8 for 25c 





for 25c 


1 doz. for 30c 


;■> 


C 


2Jc 


25c 

4 


6Jc 


6 I-c 


4)25c 

Jjc 

6)25c 



Four boys went camping for a week. They hired 


row 


boat 


for $9. How much each would they have to pay 


2 



They bought fishing-lines at 2 for 15c. Billy lost his line at 


the first 




bite 


55 


What did it cost him ? 


3 


Their food cost $10. What was each boy’s food bill ? 


4. They ♦bought eggs at 3 doz. for $1.00 
they pay 


How much a doz. did 


2 


334 c 


3)100 


5. Is it cheaper to buy sugar in 5-lb. bags at 46c each or 2-lb. 

bags at 19c each ? 

Give the quotients : 



• 


2)75 

4)113 

• 

3)136 

3)50 

5)76 

8)985 

6)25 

8)73 

3)674 etc. 

How many gallons 

in 33 pints ? 

0 

How many yards in 26 feet ? 



How many dozen in 80 ? 

What relation is 2 oranges to 7 oranges ? 
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If we take 2 oranges out of 7 oranges, what part of the oranges 
do we take ? If the 7 oranges cost 30c, what part of the 30c should 
2 oranges cost ? 

Use the written statement: 

7 oranges cost 30c 

2 oranges ,, f of 30c = ^-c = 8 |c. 

. « r . , • f I . 

Review reducing to lowest terms. 


LESSON 115 

I 

GIVEN THE PART, TO FIND THE WHOLE 


Review lesson on Number Relations. 

Give preliminary exercises easy to verify. There is no need to 
sort to the unitary method. 


3 quarters of 1 lb. — 

12 oz. 

J lb. 

12 oz. 


4 quarters of 1 lb. — 

? X 12 oz. != ? 

* lb. = 

? X 12 oz. ■ 

2 

• 

2 thirds of 1 doz. 

8 . 

% d0Z. : 

- 8 . 


3 thirds of 1 doz. 

? X 8 -? 

i doz. = 

9 y 

- ? X- 8 - ? 


3 quarters of 1 yd. = 

= 27 in. 

f yd. - 

= 27 in. 


4 quarters of 1 yd. 

= ? X27 in. — ? 

f yd. - 

= ? X 27 in. - 

- 2 
# 

2 fifths of $1 — 40c. 


| of $1 

— 40c 


5 fifths of $1 — ? X 40c. 

lof n 

? X 40c 

-2 

• 

5 eighths of 1 lb. = 

10 oz. 

lib. 

10 oz. 

• 

8 eighths of 1 lb. 

? X 10 oz. 

fib.- 

? X 10 oz. 

- 2 

• 


3 quarters of 1 mile = 1320 yd. 

4 quarters of 1 mile = ? X 1320 yd 


| of 100 


80 


f of 100 = ? x 80. 

Find the whole numbers when : 


3 

4 

4 

4 

4 

5 

5 

5 


mi. 

mi. 


mm. 


mm. 


1320 yd. 

? X 1320 yd. 

48 sec. 

? X 48 sec. 


2 


1. f of the number — 75 

2 . 4 of the number = 100 

3. J of the number = 497 

4. of the number = 84 

Of what number is 144 nine-tenths ? 1080 five-eighths ? 

Problems of the type : If 27 boys are f of the class, how many 
are there in the class ? How many are girls ? 
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LESSON 116 

DIVISION OF FRACTIONS 

The aim in these lessons on the division of fractions, one of the 
difficult things to teach, is to emphasize that the one rule holds 
good throughout. Instead of seeing how many times it will go 
we can multiply by the reciprocal of the divisor and always get the 

right answer. 

Valid verification has replaced to a large extent the process by 
logical chains of reasoning , which we tried in the past to persuade 
ourselves justified the rule in the minds of the children. Most 
of these attempts to reason out the rule, we have come to believe, 
were quite beyond the ability of the greater part of our pupils. It 
was all too evident that they were usually quickly forgotten and 
the rule applied in mechanical fashion. They simply memorized 
our theorems and retained them as long as demanded of them, but 
it served no effectual purpose in justifying the rule or training the 
reason. The real justification was the teacher’s “ say so,” and 
they took his word for it that it would give the right answer. The 
rule often went the way of other rules not justified by the child s 
own experiences, and if he remembered to invert at all, was just as 

ready to invert either or both. 

Division by a Whole Number 

27 is the dividend. 

Vi 3 is the divisor. 

% is the quotient. * . 

Get a pupil to write this question and answer on the blackboard 
using -r- and = . : 

27 -f- 3 = 9. 

It is easier to do division of fractions by turning them into multi¬ 
plication. Let us learn how. , r 

What fraction of 27 will give us 9 ? 
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DIVISION OF FRACTIONS 




Blackboard 


Dividend Divisor. 








27- 

- 3 = 

8 in. 

-2- 

16 oz. - 

4- 

14 lb. - 

7- 

6 sevenths - 

Q _ 1 

6 3 

6 

T~ 

3- 

8 

9 

4- 


1 of 27 


3 


27 X 


i 

3 


2 


? of 8 in. 


8 in. X ? 


2 


? of 16 oz. 


16 oz. X ? 


2 


? of 14 lb. 


14 lb. x ? 


2 


of 6 sevenths 


6 sevenths X 


i 

3 


2 


?off 


6 


2 of 3 . 

• Ui 9 


< 

8 

9 


X 


2 


2 


X 


2 


2 










Pupils pick out dividend and divisor in the first column 


Erase 


the centre column, leaving 


Dividend Divisor. 

















27 : 

: 3- 

= 27 

X 

1 _ 

3 — 

8 

in. - 

: 2- 

8 in. 

X. 

1 _ 

2 

16 

• 

oz. - 

: 4- 

16 oz. 

X 

1 . , 

t 

14 

% • 

lb. ; 

: 7- 

14 lb. 

• 

X 

1 

T 

sevenths - 

: 3- 

= 6 sevenths 

X 

i. 

3 


6 

7 

-3- 

6 

7 

X 

1 . 

3 


8 - 
9 ■ 

-4- 

8 

X 

1 

4 . - 




When 


you turn your division into multiplication what chang 


do you make in your divisor ? Do you change your dividend 


The 




pupils will estimate the answers to the following exercises by division 




then do them by multiplication 










6 

1 1 

: 3 

6 

' 11 

X 

1 

3 

1 5 
TT 

y- 5 

1 5 
17 

X 

2 

• 

9 

1 3 

: 3 

9 

1 3 

X 

2 

• 

3 2 

5 

: 8 

3 2 

X 

2 

• 

2 7 
35 

: 9 

2 7 

3 5 

X. 

2 

• 




The 

reciprocal of 

4 

is 

i 

4 


55 

55 

3 

is 

1 

3 

55 

55 

55 

• 

6 

is 

1 

6 

55 

55 

55 

7 

is 

1 

7 

55 

55 

• 

55 

13 

is 

1 

1: 




M 


rr 

0 
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DIVISION OF FRACTIONS 






Do the following by multiplying the dividend by the reciprocal 


of the divisor. 






7 

8 


8 


9 


9 

T<5 


2_7 

8 


1 4 


1 7 



i x 


i 

4 


7 

•X o 



8 




10 



Prove your answers. Quotient X Divisor 


Dividend. 




h X 4 


2 8 


3 2 











How may we turn pur divisions into multiplications ? We may 


divide by multiplying by the reciprocal of the divisor 


Division by a Unit Fraction 


The Quotient in all the child’s experience of division has always 






been less than the Dividend. He has grown to expect this, but 




now 


he must be led to realize that the Quotient may be greater 


than the Dividend 


These same exercises also make it clear to the child that the 




same rule holds good here, i. e. to divide, multiply by the reciprocal 


of the divisor. 


Review reciprocal and extend knowledge of the same. 




The 

reciprocal of 

4 

is 

2 

• 

55 

55 

55 

8 

is 

2 

• . 

55 

55 

55 

9 

is 

2 

• 

55 

5 5 

55 

l 

4 

is 

4 

1 

0 

55 

55 

• 

55 

1 

3 

is 

2 

• 


• 


1 

• 

IQ 

2 

55 

55 

55 

# 

1 2 

JL O 

• 

55 

5 5 

55 

3 

4 ' 

is 

4 

♦r 

•j 

55 

5 5 

55 

5 

is 

2 

• 






Do these exercises by multiplication 


5 

6 



8 

9 


- 4 


A 2 

1 7 


8 


9 

TO 
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Now these : 



4 yards ribbon contain 1 yd. ? times. 



4 



4 

^ J? 55 


55 

1 2 

2 >> 5> 


4 : 

1 

2 


4 

X 5 5 55 


55 

4 


4 : 

i 

4 


4 

^ 55 


55 

1- 2 

8 j ) 


4 : 

i 

8 


4 


• 

55 

1 2 

16 >> * 


4 : 

. t , ' * 

l 

16 

3. 

5c will buy 

# 

2 

• 

apples at lc each. 

4. 

5 : 

1 - 


0^ 5 > ) > . 

2 

• 

candies 

• W 

— C 

>> 2 1, >> 


5 : 

1 

2 — 

% 

5 5 5 5 

7 

• 

j acks 

>> 4 L/ >> 

• 

4 . 

5 : 

1_ 

4 “ 


„ ,, 

2 

• 

marbles 

In 

>> 3° >> 


5 : 

1 

3 


0c >> 

2 

• 

5 5 

i c 

»> 6^ JJ 


5 : 

1 

6 

5. 

16 oz. will fill 

? 1 oz. packets. 

6. 

16 

1 ~ 

• 

16 „ 

55 

7 1 

* 2 J 5 

55 


16 

1 

2 


16 „ „ 

5? 

* \ 

• 4 55 

55 


16 

1 _ 

4 — 


10 „ „ 

55 

2 1- 
• 8 >> 

• 

• 

55 


16 

1 _ 

8 — 

# 

16 „ 

55 

• 3 >> 

55 

• 

% 

16 

1 _ 

3 

Verify some 

of 

the above answers in 

the 

• 

concrete, 


1 


wallpaper edging for ribbon in first set of 


e.g. use 


Repeat the above exercises and the majority of the pupils will 


that the figur 
multiplication 

16 


in the answers of 





are readily obtained by 


_i_ i 

• 4 

5-i 


64 

30 


16 X 4 gives the 64 


5 X 



30 


" * * % - j r ‘ 5 “ % g .» * ' v « t v i n k ^i j/ - - > ** \ • s t : 

Do these on the blackboard with the aid of the pupils by division. 
Then ask them if they think that we could do them by multiplying 
by the reciprocal of the divisor. Do them and compare : 


2 

2 

4 



3 

4 

2 

3 

11 

A 2 


1 

2 

1 

o 

u 

1 

2 

1 

3 ' 

1 

8 

1 

6 

1 

4 


2 X 
2 X 

4 x 


X 

X 

X 



3 

4 

2 
3 

I x 


2 

1 

* > 
o 

3 

2 . 

1 

£ 

1 

8 

T 

6 . 

1 

£ 

1 


r 


We see then that the same rule holds good. We may divide 
by multiplying by the reciprocal of the divisor. 
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DIVISION BY 



FKACTION 


Which is the divisor in the following 
Do these by multiplication : 




3 

8 



10 


5 

8 


l 2 


3 


.1 

8 

1 

5 

4 

i 

'3 

1 



1 

3 


_8 

9 

7 

12 

2i 

z 

8 

2 1 

93 

"8 


1 

1 


1 6 

1 

8 

1 

4 

1 

16 

4 

i 

16 


Prove answers by Quotient X Divisor 


Dividend. 


• 4 


» I 


• • 


LESSON 117 


DIVISION BY A FRACTION OTHER THAN A UNIT FRACTION 

Bj # 

Let the pupils work through the following exercises either at 
their seats or on the blackboard, doing them by division. 


6 inches 
6 pints 
9 quarters 
8 ninths 
$3 eighths 


3 inches 

2 pints 

3 quarters 
2 ninths 
$6 eighths 



2 

2 

2 

3 

6" 


6 


1 2 



f gal- 


9 

4 

H 

9 



3 


1 2 



2 

8 


gal 


3 

4 

2 _ 

9 


6 


*8 


1 

2 

2 

2 

2 


Now present the problem 4 
Why not the same as the others 
Change them to similar fractions. 

Where does the 9 come from ? 


2 

3 ‘ 


They 


not similar fractions. 


9 


8 


1 2 


1 2 


The 8 


9 

8 


Then : 


3 
¥ 

| X 



3 

2 


9 

¥ 

9^ 

8 


Ask the pupils if they can see how to get f without changing to 


similar fractions 


Pupils can be led to see that multiplying by the reciprocal of the 


divisor still holds good 


Avoid exercises where cancellation occurs, in this demonstration 



















# • * w * * :T vp*' t % 


4 

LESSON 118 


. ' * * i- ’ » 

THE ACRE 

✓ * > M 


Review the table 144 sq. in. = 1 sq. ft. 

9 sq. ft. = 1 sq. yd. 

#» 


The farmer needs a larger unit than the square yard for measuring 
his land. He does not say that his farm contains so many square 
yards. How many know the name of the measure he uses ? The 

“T 1 A' -• **■ t *k* * % 9 * - #0 . 

answer acre will be suggested. 

Blackboard the.word and tell the class that 4840 square yards* 
are called an acre. ; ' 


The children should plot an acre in a corner of the school ground. 

Before this work is done, draw three different plans of an acte on 

the blackboard, supplying the length 88 yds., 110 yds. and 121 yds. 

for these rectangles. Have the pupils find the widths and tabulate 
these different dimensions of an acre : 

9 x 



(1) 55 strips of 88 sq. yds. each 


(2) 44 

(3) 40 


5 J 




„iio 

>>121 




5 5 


55 


55 


. 55 


= 4840 sq. yds. 
= 4840 sq. yds. 
= 4840 sq. yds. 





5 5 ~ 
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166 HOURS, DAYS AND WEEKS 

f • 

m W _ 

An acre may have any length so long as it contains 4840 sq. yds. 
The sides of an acre in the form of a square do not measure evenly 

in feet and yards. 

With stakes for corners and several sticks a yard each for measur¬ 
ing, have the pupils lay off an acre from the corner of the school 

ground in three different lengths. 

Leave one acre as a permanent unit for review. 

Divide No. 2 in 10 parts for city lots. 

How many square feet in an acre ? 

How many square yards in half an acre ? 

% 

4 v *>• • 9 , M A - 

• * • 

• • • 

• p 

• • * * _ * * i -f 4 ♦ • ' • • *f ^ 

LESSON 119 •- 

if* p f I \ < ' , \ H 4 4 

. 

•“ *■ V ^ ' j» * .• 

* V . 

HOURS, DAYS AND WEEKS 

Oral drill: 24 times to 24 X 6. Build up the table. Show 

% • • • v J ♦ •. ** • * '** ' / \ • * 1 1 % 

relation to 12 times. 

60 seconds = 1 minute. 52 weeks = 1 year. 

60 minutes = 1 hour. 12 months = 1 year. 

24 hours = 1 day. 365 days = 1 year. 

7 days = 1 week. 

# 

Teach the four months with 30 days. Explain a.m., ante meridian, 
and p.m., post meridian. Explain Railroad Time, 15 o clock. 

. Oral: Seconds in | min. ? | min. ? f min. ? This table presents 

unlimited material for fractional drill. 

Problems (largely oral) : 

1. How many days from June 4 to July 18? (30 — 4 18.) 

2. To-day is perhaps January 6. Let ten pupils give their birth¬ 
days and count the number of days before each will have a birthday. 

3. How many seconds in 2\ minutes ? 

4. How many days from July 28 to next July 1st ? 

5. How many days from Christmas to'.the longest day in the 

year ? , 

6. A train is due at 3.47 a.m. but is 2\ hours late. When did 

# 

m • • m 0 •» 

it arrive ? 

7. In a relay race John ran for«l min. 25 sec., Ered for 1 min. 
38 secs., Bert for 1 min. 47 secs., and Ray for 1 min; 46 secs. How 

w 

much under 10 minutes did they run ? 

- • * • • 





THE TABLE OF 'WEIGHT 167 

0 ^ f „ , * 4 ' * + 

8. How many hours from 9 a.m. on Monday to 3 p.m. on Friday ? 

9. A train travels 33 ft. in second. How many feet will it 

travel in 1 hour ? . 

10. If May 11th is on Tuesday, on what day will June 1st fall ? 

• • ^ mA * ItL ' ' f • f jfr * * • * 

V# p • ^ \ ^ • g • ^ ^ 

• # • • 

• • 4 „ m ? - 

LESSON 120 

• ► . 1 . 1 / • - 

9 

• # • • 

• • 

THE TABLE OF WEIGHT 

# » • - ** • 

^ • 

• % ; ’ N . I ’ 

V J * ■ J w p 

Question the pupils as to what measures are used in buying ribbon, 

milk, eggs, butter, sugar. ' 1 

# 

How do we know when we have a lb. ?—By counting ? 

• . # A. ^ • 

Briefly discuss the scales and the 1 lb. weight. 

Put “ pound 99 and “lb.” on the blackboard. 

Long ago, before they had proper weights, they used wheat with 
which to weigh. Let pupils count out grains of wheat in hundreds. 

Let one child pick up 70 piles of 100. How many ? (7000.) This 

was a pound. Is our way of measuring better ? Why ? 

How many pounds do you weigh ? 

How much does a sheep weigh ? 

How much does a heavy horse weigh ? 

We will find out some of these and other interesting things before 

* * fr • • I # , 

the lesson is over. . . ... 

1 pound of carrot seed would plant far more ground than I can 

* • 

spare for carrots. Is there a smaller measure of weight? Show 
an ounce weight. 

Put ounce, oz., on the blackboard above pound. 

If scales are available let the pupils weigh an ounce and a pound 
of wheat. Get the pupils to judge how many ounces in one pound. 
Let them weigh out 8 oz. and compare with half of the 1 lb. pile. 
Fill in on the blackboard. 16 oz. = 1 pound. 

Question closely on this part of the table. 


How many oz. in \ lb. ? 

20 oz. - 

= ? lb. 

\ lb ? 

• >> 4 LKJ • • 

24 oz. 

=: ? lb. 

3 lb ? 

. 5 5 >> JJ 4 * 

32 oz. = 

= ? lb. 

l lb ? 

f> >) 55 55 8 * 

• 

• « 

• 

# -• 

• 

% 

A 

# 

Find the cost of 1 lb. 4 oz. 

of cheese at 40c per 


„ „ 12 oz. of seed at 28c per lb. 








» 



168 THE TABLE OF WEIGHT 


Have a 100-lb. sack of potatoes or wheat, which can usually be 
borrowed for the occasion, to illustrate the hundredweight. 

How many think they can lift it ? Let some try. Question as 

to weight. 

100 lb. is called 1 hundredweight, cwt. 

• • * • 

Add this to the table on the blackboard. 

• ' * i * * ' - . • * • ' . - 

« * 

• # * • t 

16 oz. = 1 pound. 

100 lb. = 1 hundredweight. 


In what other way do we measure wheat g-nd potatoes ? 

A bushel is about § of a 100-lb. sack of wheat or potatoes. How 
many pounds in a bushel of wheat? 

How do we buy coal ? 

The coal is often put up in sacks of 100 lb. 

What is the other name for 100 lb. ? 

Who knows how many sacks to the ton ? 20 cwt. = 1 ton (1 T.j. 

Put this on the blackboard. 



s 





6 




















% 







/ 




f 





s 




* 


0 













0 


P 














f 





9 


0 



















INDICATOR TESTS 





Addition 
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INDICATOR TESTS 

m 


Subtraction 
















































INDICATOR TESTS 


Multiplication 




1. S27.50 x 6 



t 

72 x 


$13 05 X 9 


2 



2 


Division 



6)217 


i 

4 


9)110 


8. 92)47852 


28)8516 


<1 

• 

CO 

1 

• 2 1 ? 

5 

• 

31 ; 6| 
o o 

— 2 

• 

6 3 ’ 

9 . 

15 

— 2 

• 

1 5 
3*2 


8 • 

7 _ 

- 2 


9 * 

3 6“ 

• 

K 2 _i 

5 • 

- 4 = 

= « 

• 

5 • 
8 • 


8 V 4. 
16 • * 

2 

• 


5 

8 


3 3 


4 


o 


5 

8 


2 


10 


2 




3 




x 


4. 20)842 

,R 


30)733 

, R 


500)8500 

, R. 



3. 10)763 100)8750 1000)89,006 



12)$1560 8)$7416 1)$8580 


0 

1. Fractions in the Quotient: 


8)754 


• 0 


4)275 


3)826 
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9. A farmer has ploughed 300 acres, which is § of his farm. How 

big is his farm ? • 

* 

10. i of a farmer’s eggs were “ Firsts,” § were “ Seconds ” and 
the rest were too small to sell. What fraction of his eggs was he 
able to sell ? How many could he not sell out of 60 doz. ? 

11. If 3 loads of wood cost $15f, what ought 12 loads to cost at 

the same rate ? 

12. If my lawn-mower is 20 in. wide, how far must I walk to 
mow my lawn, which is 100 ft. long and 60 ft. wide ? 

# 





Made and Printed in Great Britain. Richard Clay & Sons, Ltd., 

Printers, Bungay, Suffolk. ’ ‘ 
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